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1.0. Overview 


canahilites to portlnn devad gaat p aphid aibapr dane lee peas 


which would normally use the board DMA controller. 
The advan to peripherals is greatly increased bandwidth (at least double for any gi 


system) which means more time is available on the MicroChannel for other tasks. It also 


— 4 concurrently operating DMA devices to share the same MicroChannel arbitration 
e 


Some of the possible applications for the 82C614 are as follows: 
SCSI Host Adapters 

High Performance Hard Disk Controllers 

Multipie high speed serial adapters 

High Performance LAN adapters 

Graphics adapters 

Modem and FAX adapters 

High Speed Printer Controllers 

ISDN oe 


The goal of this is to make it easy and cost effective enough that board designers will 
ee ee almost every high-level function MicroChannel adapter a bus master instead of a 


The 82C614 is a single 160 pin device which ires an absolute minimum of external 
logic to interface to both the MicroChanne] and the local" ter Side.“ The 82C614 
provides the following 3 major functions for 2 peripheral : 


a Complete interface between the MicroChannel and peripheral devices or memo 
This includes seit the ‘hironih perasgoar sab signals to read isis write strobes which 
are more easily us periphe sis, Shing wait states, providing 
chip selects, and interrupt routing. The 82C61 aeo ronal contains the data butters 
between the MicroChannel and the peripheral devices. 


a Four DMA controllers with internal FIFO buffers. ‘The FIFOs allow the data to be 
read from or written to the MicroChannel in blocks using burst mode and streaming 
data cycles (if supported by the system), while being written to or read from the 
local rat ony teal at st wha ever rate it es. This reduces the amount of 
MicroChannel on ee peripheral. On the local side, DMA 
REQuest and DMA ACKnowledg edge signals ae are provided to interface directly to the 
peripheral devices. In addition, a DMA address may be provided on the local side 
to DMA to or from I/O ports and memory areas. On the MicroChannel side the 
82C614 performs the DMA transfers as a bus master. 
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" The 820614 contains all of the POS registers for the adap:er card. It decodes the 
Suey Se oe Senere wees by Se Wore) pecphicrals 90 eos TOs 
relocation for these decodes, allowing multiple boards (u, .9 8) of identical design 
to appear in the same system. 


1.1 MicroChannel Interface 


The 82C614 contains a complete interface to the MicroChannel that requires only one 
external TTL buffer. Jt arbitrates for use of the bus, and when granted the bus it generates 
and drives all of the necessary bus signals. The 82C614 supports 2 32 bit address bus and a 
16 bit data bus. The data bus has support for parity checking and peneration. 


The 820614 supports fairness and burst transfer modes. It also contains a preempt timer 
that will transfer as much data as possible before relinquishing the bus. 


pee ee a ees ee wing a maximum peak 
transfer rate of 20 megabytes per second. This compares favorably with the maximum 
transfer rate of 5 megabytes per second using the system board DMA controller in today’s 
MicroChannel machines. Even without streaming data transfers, the 82C614 can er 
data at 10 megabytes per second - double the current DMA bandwidth. 


For normal operation (as to setup and configuration), the 820614 is intended to 
be programmed from the proChannel Elost Procestor. 


The 820614 can cause an interrupt on the MicroChannel in response to a number of 
programmed conditions, or in response to a local interrupt input. It can also cause -CHCK 
to be asserted in response to a serious error. This can be due to internally detected 
conditions or in response to the local error input. 


12 Local Interface 


The goal of the local interface is to provide a set of signals that look as much like the AT 
bus as possible, aria fore thges poe Pro bonpe Dep leat ar pry loo This also works out 
well for most perip chips. In addition to the standard signals, a group of Multifunction 
Pins allows further “customizing” of the local bus interface as required by an individual 
adapter card design. : = 


The local bus interface supports a full 16 bit data path. In addition, 16 local address lines 
are available, multiplexed with the data lines. 


rang 
memory range in the bottom 1M only. They can be programmed to respond to Read 
cycles, Write cycles, or both. Each eieree ey be compared 1090. 1, or masked for a 
“don’t care" condition. The number of wait states and the size of the peripheral may 
also be programmed. eS , 


The 820614 also contains 8 Multifunction Pins or MFPs. The board designercan 
customize the interface to fit the peripheral chips or functions being used with these pins. 
Some of the functions 
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which may be programmed include AEN, DMA Terminal Count, POS bits, local CPU 
interface, etc. 


13 DMA Channels 


The 82C614 contains 4 independent DMA channels, but uses only one ARB level on the 
bus. This allows multiple devices to be resident on the same adapter card It also allows 
ea tee, pu 0 eee cee Commtiek 2 Coccneed to tiie Tere function and another to 
the "transmit" function. This ms rently reduces the software overhead on the host CPU and 
allows for greater system t since data can flow in both directions at the same 
time. This is only oesible w witha master implementation. 


Each DMA channel has a DREO and DACK line to interface to the peripheral chip. A 
local address may be provided for the peripheral access. 


The 820614 also supports linked list array chaining. This allows a series of commands to 
be placed in memory for the DMA Channel to execute. Once the list of commands is set 
ais ds ert ose noice euhuaa cary Gees Pesca eeeventua Hac cane 
execute the entire ao further processor intervention. Each entry of the 
inked lst able proves the sore sal gros wip ar sie bade enantio i 
r, and a pointer to the next linked list entry. The linked list entries are read from 
memory. 


14 FIFO Buffers 
oo nee to Perma: the tne spent cm tue bee ee es tae of FIFO 


pallet Ties Dati may be Sioceted 0 he DA anes eee 
the application. A All DMA transfers between the local devices and the MicroChannel go 


To minimize the time on the bus and prevent extra arbitration cycles from occurring, 
icroChannel side of 


transfers on the Mi the buffer may be non-contiguous. This means that 
if there is data waiting to be transferred for more than one DMA all the data may 
be transferred in one t even though the addresses are non-contiguous. 

The buffer has programmable threshold levels to select the amount of space left in the 
FIFO before initi a transfer on the MicroChannel. transferring from the local 


tiating When. 
side to the MicroChannel side, the buffer also has p le "Flush" timers so that if 
the threshold has not been reached in a certain time, the transfer will be initiated anyway. 


* prevents data from being stuck in the buffer if the peripheral does not send data very 
often. 


L5 Initialization ROM 


Since the 82C614 requires more configuration bits than are {Seba 

a facility is provided to download these bits from i a small PROM Tossed on 
the board. f the adapter board contains a BIOS ROM, the Initialization data may be 
contained in a section of it. 


The board designer programs the INIT ROM to customize the 82C614 to the application. 

The INIT RON provides the POS ID bytes, the I/O address for the 820614’s registers, the 

paranern (memory and/or I/O) for the local peripherals, and other configuration 
ormation. 
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2.0 REGISTERS 


he BZC OMS regiears Cocupy abloc’ «256 addresses inthe MicroCuanne] 1/0 space. The 
Oe be located anywhere in the 1/O on a 256 port boundary. The 
1/0 port range is determined by the INIT ROM and bits, snide deat pe ts lhe 7s 
M. POS 2 defines A13-15 of the Ge address. This 8 different I/O 
stiapabee ca apd dip paces har apm rye nie ROM) to reside in the 
ame system. In order to comply with the Ai the INIT 
ROM should program A8-9 as appr as ls, ie valno ad written by the INIT ROM 
may be overwritten by an Extended POS 


ei ae ee 256 bres Cie cee ie 2 Rare oe Sane Selon Rte oot peed oy te RO 
and may be piste heer peo peripherals connected to the 82C614. There is one block of 
32 ports and 4 blocks of 8 ports each available. The “Fixed Decodes" provide chip selects 
for these areas, and are available throu Se TE It ake ee ee 
lamvoheanarpey sg Ariat 77 plate it were 820614 ters. The 14 will respond 
to accesses to the entire 256 port range regardless of whether the fixed decodes are used. 


Fostaca capeorica by 


Revision ported by chip 
Features supported by board. 


MicroChannel side Confi; ion anna 
Local Bus Configuration Register. 
O address of 82C614 register set. 
LFBK, Card Size Indicator. 


Fixed Decode Configuration. 

DMA Implicit 1/O wait states. 
CHCK Interrupt Enable Register. 
CHCK status ter. 


carol bree nd rae 
terrupt Status Register. 
Reserved. 


Multifunction pin I/O Port. 


Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
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2.1 Register Summary (continued) 


Reserved for future 820614 Registers requiring INIT 
ROM setup 


xx18 RW Y rat 0 aitereais addressing (for loading by INIT 
xx19 RW Y ee MD alternate addressing (for loading by INIT 


Reserved for future 820614 Registers requiring INIT 
ROM setup. 


3 


xx1C-x1F RW Y¥ ion Pin assignment. 
xx20-xx23 RW Y 0 Address 
xx24-xx27 RW Y Decode 0 Mask Registers. 
xx28-xxX2B RW Y 1 Address Ts. 
x2C-x2F RW Y Decode 1 Mask ters. 
xx30-xx31 RW Y Decode 2 Address ers. 
xx32-x33 RW Y Decode 2 Mask Registers. 
xx34-xx35 RW Y Decode 3 Address Registers. 
xx36-xx37 RW Y Decode 3 — Registers. 
x38-nx3SF RW Y Decode 0-3 control. 
xx40 RW N Buffer Testing Contro! Register. 
xx41 RW N Buffer Testing Data Register. 

N 

N 

N 


POS2-7 Alternate locations. 
Rese 


Reserved for future 82C614 registers not requiring 
INIT ROM setup. - 


Decode #8 I/O space. Mapped to the local side. 
mar Controller 0 Registers (some regs are RO or 


WO) 
Decode #4 1/0 space. Mapped to the local side. 
DMA Gontrilien Regnier 


Decode #5 I/O space. ed to the local side. 
DMA Controller 2 egistene 


Decode #6 1/O space. Ma to the local side. 
DMA er 3 Re bped 


Controii gisters. 
Decode #7 I/O space. Mapped to the local side. 


Z2Z2ZZ2%z AZZ AZ 
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2.2 POS Registers 


‘These registers are accessed when in Card Setup Mode. eon oles be socested PY 2/0) 
locations in the #20614's normal I/O space when not in Setup Mi 


Adapter ID Bytes. 
a aa Loaded by the INIT 


XX at RESET. RO from System processor. 

System processor reads 00 until the INIT ROM is 
loaded. These registers may be read and written by the 
system using I/O ports xx18 & xx19. 


Card Enable & I/O Select. 
hy RESET. RW. Also accessible through I/O address 
xx 


Card Enable. 1=enable. Default at reset is 0. 


I/O address selection. Used for bits 13-15 of system I/O 
address decode for 820614 registers. Set to 0 at reset. 


Programmable Decode Relocation. These bits specify 
address bits A16-13 of any na sar pion ¢ decode 
configured for 8K relocation. Used mainly for ROM BIOS 


relocation. 
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Extended POS Register if POS7 not= 00. Extended POS 
is used for POS access of 82C614 register set and some 
local bus 1/O. 


Standard POS Register if POS7 = 00. 
Arbitration io Parity, SFDBKRTN Check, & 


beet 
_e StRESET. F RW. Also accessible through I/O address 
x 


Arbitration level which the 820614 will use. 
Fairness bit. When set to 1, fairness algorithm must be 


O= ao parity generated a “oe mae 1= Generate and 


el SFDBKRTN. 1 enabies ae SFDBKRIN 

a bus master, 0 disables. Register xx07 bit 4 must 
aise be a 1 for SFDBKRIN t0 be checked, Lack of 
SFDBKRTN when checking is enabled will be indicated in 
the pia “peal DMA ica hake register, and that DMA 


Streaming Data lect. 
0= fio once 


1= don’t allow streaming cycles. 


Extended POS Register if POS7 not= 00. Extended POS 
is used for POS access of 820614 register set and some 
local bus I/O. 


Standard POS Register if POS7 = 00. 
00 Sri RESET. RW. Also accessible through I/O address 
xx44, 


Pro bie Decode relocation bits. These can work 
multiple ways. See text. 
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Edect, MFP Outputs, Channel Check. 
Chat RESET W. Also J ocessible through I/O address 
xx45, 


Interrupt Level used. 


01 = IRQB (a dedicated pin). 
10 = IRQC (a multifunction pan} 
11 = IRQD (a multifunction pin). 


Not used. Reserved. 
Not used. 
Set to 0 when CHCK is asserted by the 820614 to indicate 


that POS6 contains CHK status. This bit is always the 
same as bit 7, and is read only. 


i = IROA é dedicated pin). 


Set to 0 when CHCK is asserted by the 820614. Wence & 
1 to this bit sets this bit and bit 6 to a 1, and clears all o 
the CHCK sources. 


Extended POS Address Low & CHCK Status. 

When POSS bits 7-6 =00, contains CHCK status and is 
Read only. Otherwise, treated as extended POS address 
register and is R/W. 00 at RESET. RW. Also accessible 
through I/O ess xx46. 


CHCK status: 
i= Data parity error when written to as a slave. 


1= -CHCKIN input from local side active during 
MicroChannel access to local device. 


Always 0. 
Extended POS Address. — 


he RESET. RW. Also accessible through I/O address 
1147. 
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2.3 1/O Port Registers 


art bap 
Fe NTE eo ot ea SSE)... the hardwired value. 
Ed art ears 


For minor revision. 


For major revision. 
Features supported by this Rev of the 82C614. 1= 
Supported. 


The INIT ROM will not overwrite the hardwired value. 
RO (hardwired by chip design). 


Reserved. Read as 0. 

Revision Code of Board. 

These bits are defined by the designer of the adapter card. 
It is suggested that these bits are used for minor Revisions. 
It is suggested that these bits are used for major Revisions. 
XX at reset. Set by INITROM. RW. 

Features supported by board. 


1=-Supported. These bits are defined by the designer of 
dhe adapter cat: a 


XX at RESET. Set by INIT ROM. RW. 
0-7 User defined. 
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MicroChannel Side Configuration Register /Buffer 
Allocation. 


XX at RESET. Set by INIT ROM. RW. 


0 Arbitration method of the MicroChannel side of the DMA 
controllers. 0=rotating arbitration, 1=fixed arbitration 
(channel 0 is highest priority). 


1 Halt DMA controllers on Channel Check, Ifa 1, all four 
DMA controllers will halt if -CHCK goes low on the 
MicroChannel (even if the 82C614 is not involved in the 

operation). If 0 they will not halt. 


2 Extended POS support. 0 disables extended support, 1 


allows POS (register 3 and register 4) to become windows 
into extended POS. 


128 telocation mode for Programmable Decodes. 
etn 0, 1=mode 1. 


-PREEMPT Release. 0 = eit = Aggressive, 
PREEMPA willbe exien as ih time after - 
P. will be ed (ap onset doubled) by 
the 820614. 


oe O= borane 1 


6-7 Buffer co: ion. These bits eT how the 80 bytes 
of FIFO er are divided am DMA channels. 
The table below lists the number er of for each channel 
for the 4 combinations of these bits. ‘The buffer 
configuration should be selected such that each device on 
the local bus using DMA has enough FIFO space to 
prevent overrun and underrun conditions. Performance 

considerations should also be taken into account when 


a 3 local to local 


11 64 16 © © ° (channels 2 & 3 local to 
local only) 
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An eran tere een 
XX at RESET. Set by INIT ROM. 


Arbitration method of local side of the DMA controllers. 
obi arbitration. 1=fixed arbitration. 


bard pie tiority order for the local side. 0=priority order is 
hee 1=priority order is 3-2-1-0. Also affects direction 
for rotating priority. 


Local side arbitration time-out enable. Prevents 2 DMA 
ea UG eae 
other DMAs are pending. If a channel ¢ bus for 
more than 4uS, it will not start a new bus cycle if a DMA. 
Bes ear eee S peating: Or sec eee etie 


Local side compressed timing. 0=normal timing (default) 
1=compressed. 


8 bit data mode. When set to 8 bit data mode, AD8-15 
are address only lines, and do not need a latch. The data 


path on the local side is only 8 bits wide. 1=8 bit mode. 
normal 16 bit mode. 


Address select for 8 bit data mode. Selects which address 

eA on AD8-15 when in 8 bit data mode. 0=A8- 

15. 1 ‘7. This bit has no effect when bit 4is a0. If 

bits 4& 5 are both 1s, AB-15 are not available on the local 
¢ at 


DREO polarity. 0=active low, 1=active high. Active high 
is most common. 


DACXK polarity. 0=active low, 1=active high. Active low 
is most common. 


I/O Address of 820614 Set. 

XX at reset. Set by INIT ROM. RW (with extreme 
caution). INIT ROM should normally program a 1C at 
this location to comply with the Assignable I/O Address 
mechanism. 


Selects address bits 8-12 for I/O accesses to the 82C614 
register set. (Bits 13-15 are supplied by POSZ bits 1-3). 


Not used. 
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MicroChannel Side Card Size Indicator & wait states. 


XX at RESET. Bits 0-5 are RW, 6-7 are RO. Only bits 0- 
5 are loaded by the INIT ROM. 


0-1. Bus Master timing. These bits adjust the timing 
parameters used to generate MicroChannel bus cycles 
when the 820614 is a Bus Master. 


0=Default cycle is 2000S. 1=default cycle is 300nS. 


1 Revered for future timing selections for MicroChannel 
Master operation. Write as a 0, 
23 Slave wait states. Determines the number of wait states 


the 820614 adds to register accesses when it is a slave. 


2 0=0 wait states, 1=1 wait state (additional 100nS - A 
Synchronous Extended cycle). 


Reserved for future timing selections for MicroChannel 
slave operation. Write as a 0. 


4 1 Epane ie -SFDBKRTN when a bus master. 0=ignore. 
Pree the same as bit 5 since the 
SEDEER signal is on the 32 bit extension. The DMA 
a specify the result of -SFDBKRTN being sampled 


Card size bit. Tells the 820614 what card size to assume. 
Software will g: generally copy bit 7 of this register here. 0 = 
16 bit card size, 1 = 32 bit card size. Only applies to the 
size of the address bus (24 or 32 bit) for the current rev of 
the 820614. If the DMA controller attempts to do an 
access over 16M while abe eraser for a 16 bit slot, an 
error condition will coeur witich will be indicated in the 
ray pce DMA channel’s status registers. The INIT 

OM should generally program as a 1 (32 bit mode). 


6 1=bit 7 is valid. 0=bit 7 is always a 0. 
This bit will be a 1 if either Multifunction Pin #1, #3, or 
#7 is programmed to be the Card Size Indicator pin, and a 
0 if none are programmed for this function. 


7 Card Slot size, Indicates whether the adapter card 
occupies a 16 bit or 32 bit card slot. Either Multifunction 
Pin #1, #3, or #7 may be used for this. 1=32 bit slot, 
0=16 bit slot. This bit will read the inverted version of the 
Multifunction ie Always indicates 0 if the board has not 
pr err acigm (the multifunction pin is used for 
something else 
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Fixed Decode Configuration. 


XX at RESET. RW. 


Wait states added on the local bus when any fixed decode 
is active. 


10 

00 = 0 wait states. 

01 = 1 wait state (100nS added). 
10 = 2 walt sates CNS added), 
11 = 3 wait states (300nS added). 


Data size for fixed decodes 4-7. 0=8 bit, 1= 16 bit. 

Data size for fixed decode 8. 0=8 bit, 1=16 bit. 
Buffered write enable when fixed decodes are active. 1= 
enabled. 


Data size when the External MicroChannel decode is 
active. 1= ae bit. ay bs ries ing e ne pin #1 a i 
programmed to e the data size, in is inve: 

and ORed with Bis register bit. 


Local Bus Minimum wait states. Sets the minimum 


number of wait states for ALL local bus cycles. Same 
encoding as bits 0-1 above. 


DMA Implicit I/O wait states. 

This register supplies the number of wait states added for 
Implicit [/O cycles on the local bus for each DMA 
channel. The encoding for each pair of bits is as follows: 
00 = 0 wait states. 

01 = 1 wait state (100nS added). 

10 = 3 vais Gentes $900nS soded i 

1] = 3 wait states added). 

XX at reset. RW. 

DMaA channel 0. 

DMA channel! 1. 

DMA channel 2. 


DMA channel 3. 


Revision L6 


CHCK Enable Register. 
for the CHCK interrupt. 
XX at RESET. Set by INIT ROM. RW. 


to a local 


active even if the interrupt is not enabled. 


ting a 1 to the bit position will clear the 


7 will all bits in this regi 


which will have no effect on the register. 


Not used. Read as 0. 


to 


XX at RESET. RW. 


DMA Channel 0 interrupt enable. 
DMA Channe] 1 interrupt enable. 
DMA Channe! 2 interrupt enable. 
DMA Channel 3 interrupt enable. 
External Interrupt 0 input enable. 
External Interrupt 1 input enable. 
External Interrupt 2 input enable. 

External Interrupt 3 input enable. . 


MIA AWW © 


Enables _.¢ individual sources 
1=interrupt enabled. 


0 Data parity error when written to as a slave. 
~CHCKIN pin input local side during MicroChannel access 


status Regist 

the CHCK interrupt. 1=device interrupting. Bits al be 
en the 
82C614 has issued a CHCK, POS6 contains a copy of this 
ocr ANDed with the enable i pea (Reg OA. 

n t. 

1 to POSS bit 
00 at RESET, RW. The INIT ROM should contain a 00, 


inte 
Writing a 0 will leave it unchanged. Write a 


0 Data parity error when written to as 2 slave, 
1 -CHCKIN input from local side during MicroChannel 
access to a local device. 


Interrupt Enable Register. Enables the individual sources 
for the standard interrupt, 1=interrupt enabled. 
Register OE bit 2 decides whether or not the interrupt goes 

¢ MicroChannel. If the destination is the 
MicroChannel, POSS bits 1-2 decide which IRQ pin is 


SAU WN HO 


PRELIMINARY 


Interrupt status Register. Gives the status of each source 
of the standard interrupt. 1=device i ing O=device 
not in ting. Bits will be active even if interrupt not 
enabled. Se ee ee 
Writing 2 0 will it unchanged. Bits 4-7 are t 
from the interrupt pins, and must be cleared by cl 

the external source. If an external interrupt is not 
pe for by the multifunction pins, that bit position will 
as 


20. 
X0 at RESET. RW INIT ROM should set to 00. 


operation. 
DMA 3 End of operation. 
External Interrupt 0 (dedicated pin). 
External Interrupt 1 (Multifunction pin). 
External Interrupt 2 i ion pin). 
External Interrupt 3 tifunction pin). 


-INITROM pin configuration. Bit 7 is for the -INITROM 
pin. 01 at ET, The INIT ROM should program a 001 
into the first 3 bits for future compatibility. 


Program as 1. 
Program as 0. 


Program as 0. 
Not used. Read as 0s. 


-INITROM status after init ROM load. 0=high, 
1=tristated. See INIT ROM description for further 
explanation. 


Multifunction Pin Data Port. Each multifunction pin may 
be as an input port bit or an output port bor 


ij 


Se poe eee eee ete 
tifunction Pi if it is programmed as an t 
Port bit. XX at RESET. RW. sg 


Multifunction Pin 0. 
Multifunction Pin 7. 
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xx10-xx17 Not used, INIT ROM locations corresponding to these 
register locations should contain 0s. 
xx18 aw addressing for POSO for loading by INIT ROM. 


Alternate addressing for POS1 for loading by INIT ROM 

had The value of the POS Registers 0 & 1 (the adapter 
) may be read or written through these repi 

INIT ROM uses these registers to load the Adapter ID 

into POS 0 & 1. 


. Not used. INIT ROM locations corresponding to these 
register locations should contain Os. 
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24 Multifenction Pin Registers 
These registers perauiariag ach plas hing 16 masctioas ros Multifunction Pin. There 


are 4 bits for aoe Pe, & ving 16 oceans Oe Each multifunction pin 
ert evet ie 7, for selections 8-F. See the write-up on 
Hiftnction Pint for the details of the each pin performs for its various 


programming combinations The following shows what resister bits are assigned to what 


Multifunction pins 0 & 1. 
Multifunction Pin 0. 
Multifunction Pin 1. 


=? & 3. 
puiitenes Sa 3. 


Multifanction pins 4 & §. 
Multifunction 
Moltifunction Pa 5. 


Multifunction pin 6 & 7. 
Multifunction Pin 6. 
_ Multifunction Pin 7. 
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2.5 Programmable Decode Registers 


These registers program the address and other information for each Programmable 
Decode. All of the registers are XX at RESET, and are set by the INIT ROM. 


Address Registers specify the value to compare. 


Mask registers specify whether the address line should be ignored in the decode. 
1= ignore bit position. 
0= compare bit position to the address register bit. 


Decode 0 System Address 0-7. 
Decode 0 System Address 8-15. 
Decode 0 System Address 16-23. 
Decode 0 System Address 24-31, 


Decode 0 Mask for System Address 0-7. 
Decode 0 Mask for Address 8-15. 
Decode 0 Mask for System Address 16-23. 
Decode 0 Mask for System Address 24-31. 


Decode 1 System Address 0-7. 
Decode 1 System Address 8-15. 
Decode 1 System Address 16-19. Bits 4-7 Reserved. Read as 0. 


Reserved Read as 0. 


Decode 1 Mask for System Address 0-7. 
Decode 1 Mask for System Address 8-15. 
Decode 1 Mask for System Address 16-19. Bits 4-7 Reserved. Read 


as 0. 
Reserved Read as 0. 


Decode 2 System Address 0-7. 

Decode 2 System Address 8-15. 

Decode 2 Mask for System Address 0-7. 
Decode 2 Mask for System Address 8-15. 


Decode 3 System Address 0-7. 

Decode 3 System Address 8-15. 

Decode 3 Mask for System Address 0-7. 
Decode 3 Mask for System Address 8-15. 
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XX at RESET. Set by INIT ROM. RW. 


Read Cycles. 1= the decode is active for Read cycles, 
0=not active. 


Write Cycles. 1= the decode is active for Write cycles, 
O=not active. 


Looe fab 0=active for I/O cycles, 1=active for 
memory cycles. 


Decode/Strobe. 0=pin is an address decode, 1=pin is a 
strobe (conditioned with CMD). 


DMA Sane —. nit will forts the DMA 

Programmable decode to be active for the specified 

channel local cycles. It will only be active for the t 

ara (memory or I/O, Read and/or Write) m5 
They are not active for Implicit I/O cycles. 
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Decode 3 Control. 
XX at RESET. Set by INITROM. RW. 


0-1 Wait state generation. When the decode is active, 100nS is 

added to the access time on the local bus for each wait 
state. Added for both MicroChannel initiated and DMA 
initiated cycles. This is in addition to wait states required 
to arbitrate for the local bus. 


Peripheral Data Size. Data size to be used during 
MicroChannel accesses. There is not enough time to 


cycle may be taking place on the local side when the 
MicroChannel cycie is initiated, 


32 

00 Sbit. 

3 a bir ( supported on 820614), 
it (not on i 

11 Not defined. 


4-5 Relocatable address selector. Selects what type of POS 
relocation is used by the decode. 


00 No ee 

01 Relocation on his fe address boundary. 
10 Relocation on 8K address boundary. 

11 Relocation on 128K address boundary. 


Reserved. Read as 0. 


Allow Buffered writes. 1=allow buffered writes from 
MicroChannel yielding 0 wait state write cycles to the 
MicroChannel, 0=always write through, adding wait states 
to MicroChannel. 
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2.6 Other Registers 


ares 


mo. at 
DMA channel's buffer to be tested. 


raat ared aca iy for all channels. A 1 clears, 
Must be rewritten to 


Reserved. 


Test mode. 0=normal mode. 1=test mode. 
xx41 Buffer Testing Data Port 

‘When test mode is enabled, writing to this port causes data 
ee Da eo 
buffer for the DMA channel specified by the 


Buffer 
Testing Control Register. R sspentea DMA 


ows ot the ring buffer are ignored. 
Initial value: 00. RO. (hardwired by chip design). 


xx42-xx47 
Alternate method for accessing POS registers. 


re eee 82C614 registers not 


xx60-xx7F Decode #8 I/O space. Useable by local peripherals. 
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2.7 DMA registers 
The 820614 has 4 sets of DMA registers, one for each channel. 


00C0-00D6 D 
00E0-00F6 DMA channel 3. 
Addresses listed below are for DMA channel 0. 


DMA CH 0 S: Address in rial Supplies the rts 
Lenagatat oh I/O address on the SMficroChaneel side, All 32 

bits must be ed. For I/O cycles bits 16-31 must 
be set to 0. For memory accesses under 16Meg bits 24-31 
must be set to zero, even if only 24 bits of address are 
supported by the system. The address will autoincrement 
if a memory address, and will not increment if an 1/O 


DMA CH 0 Byte Count ters. Contains the momibes cf 
ties ibs Generis 


XX at RESET. RW. 


DMA CH 0 Local Address Registers. Supplies the 24 bit 
DMA address for the local side. si 
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eee ee ee ee ee 32 bit 
register which points to the start of the next DMA linked 
list. Must be located on a word boundary, so the LSB must 
be 0. These registers are loaded during a linked list read. 


XX at RESET except for 8B which is set to 00. RW. 
xx8B 24-31 Linked List address 00 at RESET. 


Linked list address. Bit 0 is a 0, fo: an even 
always rcing 


Linked list address, 

Linked list address. 

.DMA Control CH 0 

0 Direction bit. 0= 
local. 


ny meee system, 1=from system to 


M/-IO indicator for the system side. 0= Memory, 1=1/O. 
Local side addressing mode. 


11 = Local imp 1 Ect YO. to/from Local I/O or Memory. 
This is ial case. DATA is not FIF The DMA 
source & destination are both on the local side. 


Force DREQ. 


0 = Use DREO fon pats as programmed into the 


7 control register. 
= End of Linked List operation will trigger a forced 
DREO (software DREQ REO). 


Reserved. Write as 0. 
Local address increment. O=increment, 1=don’t. 

Link List chain. 0=end of link list. 1=linked list pointer 
points to next entry to be executed. 


Start DMA CH 0, A write to this address starts the DMA 


NIA 


controller using the values pro ed into the registers. 
The data is rob Write only. An 8 bit output must be 
done to avoid hitting the next port also. 


Start DMA CH 0 Linked List Chain. A write to this port 
starts the DMA controller, but instead of using the values 
in the DMA registers, only th the Linked List Address is 
used, the DMA controlier begins by fetching the linked list 
entry. The data is ignored. Write only. 
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Hak DMA CH 0. A write to this address HALTS the 
DMA controller. The data is ignored. Write only. 


DMA CH 0 Command Register (writes) /Secondary Status 
Register (reads). 

Writes: There is one command for each bit position. If 
the bit is written as a 1 pg pmo pe be performed. 
Multiple commands be performed with one 


instruction. Bits 0 & 1 ould not be activated together. 
Write only. 


Trigger FIFO fill Triggers FIFO fill if the 
direction is from ficroChannel to peripheral. Triggers 
FIFO empty if direction is from peripheral to 
MicroChanneL 


lear FIFO pointer. Clears the channels FIFO. ‘Guy cate 


Clear 
in the FIFO 1s lost. 


DMA operation sa the local side rogetiion Causes one 


MA operation on the local side ee of the state of 
DREQ. If Block Mode is channel, 


tis conimand wil tigger the eae bloc tobe DMA 
Has the effect of 


until either a DMA cpl for that channel bg or hat 
channel is reprogrammed. 


Resume DMA. Resumes DMA app pauibimccey ion without clearing 
the FIFO, etc, following a HALT 


Clear DMA error Conditions. Clears the errors for the 
DMA channel. Mainly used to reset errors before a 
RESUME DMA command. Clears bits 2-7 of the status 
register, and 0-3 of the Secondary Status Register. 


Reserved. Write as Os. 
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xx93 (continued) Reads: Indicates additional error information. These bits 
are set to 0 with a START DMA, START LINKED LIST, 
or CLEAR ERRORS command. Set to one if the error 
condition occurs. An error condition will halt the DMA 
pre if the Secondary Control register (95 for CH 0) bit 
a 


DMA disabled bit. Set to a 1 if DMA is disabled by Card 
Enabled (POSZ2 bit 0) inactive. 


Access attempt to greater than 16M when programmed for 
a 16 bit card slot. P 


Error occured (any error) during a linked list read for this 
channel. = 


Error occured (data parity or -CHCK detected) during a 
Streaming data cycle. 


Timeout error occured as 2 result of CHRDYRIN being 
held by the slave for more than 3.5uS. 


-SFDBKRTN status. These bits record the state of the 
-SFDBKRTN signal if a -CHCK condition is detected 
during a master cycle. 

0 = -SFDBKRTN active, 1 = -SFDBKRTN inactive. 
Bit 5 is used for DMA master cycles, bit 6 is used for 
Linked List master cycles. Both bits are read only. 


Not used. Read as Os. 
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DMA CH 0 Status Register. RO. 


DMA ire 1 with a START DMA, START 

LINKED or RESUME DMA command (assuming 

Card is enabled S2)). Reset when oe is Seished = 

—_e all linked list entries), DMA is halted by an 
external source, or an error condition occurs (if bi 3 of the 

Secondary Control Register =1). 


End of Transfer. Set to 0 with START DMA or START 
LINKED LIST command. Set to 1 upon completion of the 
DMaA (the final entry in the linked list table) with no 
errors. 


Error indicator bits. gigi set to 0 US ore 
START DMA, STAR’ or CLEAR 


ERRORS command. Meee an error condition occurs, the bit 


is set to 1. The DMA channel! halts on an error of the 
Secondary Control Register (95 for CH 0) bit 3=1. 


-~CHCK detected during 2 write cycle to the MicroChannel. 
~CHCK detected during a read from the MicroChannel. 

' Data Parity error during a read from the MicroChannel 
DMA “no feedback" bit. The 82C614 sets it to a 1 if no 
SFDBKRTN is sampled during the DMA transfer on the 
MicroChannel. SFDBKRIN & is only sampled if POSS bit 6 


isal paepaes. peered ad eng to 1 (normally set toa 1 
when the slot size is 32 bit. 


Time-out bit. Goes high if ARB/GNT goes high while the 
E2054 ist the proces of translvring dala as ¢ bus 
master. 


~CHCKIN activated during a cycle to the local bus. 
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DMA CH 0 Secondary Control Register. 
00 at RESET. 


Trigger point for buffer fill/empty to MicroChannel. 


10 

00 Empty when > 1/4 full. Fill when < 3/4 full 

ca > 1/2 full. Fill when < 1/2 full 
t). 

10 Empty when > 3/4 full. Fill when < 1/4 full. 

11 Empty when > 7/8 full. Fill when < 1/8 full. 


Linked list address load size. 0=do not load bits 24-31 of 
the linked list address when reading linked list entries. 

1 =load bits 24-31 of Linked list address from byte OB of the 
linked list table. 
. Halt on error, When 1, the DMA channel halts on any of 
the error conditions indicated in the Status and Secon 


Status registers. When 0, the DMA channel continues. 
Should normally be set to a 1, 


DREQ Mode. 


34 
00 Mode A Edge triggered mode. One DMA cycle 
pa ees ing edge of DREOQ (falling edge if 
REQ programmed for active low). 


01 Mode B Block Mode. Once DREO is detected 
active, all bytes will be transferred until 
terminal count. 


10 ModeC Demand Mode, fast timing. DREQ 
rg immediately at end of previous 
DMA cycle. Back to back cycles will 
occur if DREQ is held active. 


11 Mode D Demand Mode, slow timing. DREQ 
sampled 3 clocks + 12.5nS after end of 
shila DMA cycle. Similar to "Single 

ransfer" mode of 8237. 


Data Size of local side for Implicit I/O. O0=byte wide. 1= 
word. 


Not used. 
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1/O Address 


Ta [ Fanta 


xx96 Flush timer lengih. The flush timer will cause the DMA 
Se re ee ee ote ee ate 
periodically if the data is being provided by the local side 
at a very slow rate. Only active for transfers from the local 
side to the MicroChannel side. The timer is reset 
time the channel’s FIFO is read by the MicroChannel Side. 
Unused bits are read/write, and d be written as Os 
when writing this register. Times shown are rounded off. 
The exact time is the binary division of the 40MHz clock 
(the first one is actually 51.2uS). 


00 at RESET. 
0 Not used. RW. 


13 Timer length: 


000 Flush timer off, 
001 SOuS (40MHz divided ity ei9 2**11), 
ded by 81 


010 200uS (40MHz divi (2**13), 
011 800uS (40MHz divided by 32,7 mt 
00 3.2mS (40MHz divi 13 


1 divided by 131,072) ae 
101 13mS COME divided by 524,288) eich 
110 50mS (40MHz divided by 2,097,152) (2"*21). 
111 200mS (40MHz divided by 8,388,608) (2**23). 
3-7 Reserved. RW. Write 0s. 


xx98-009F Decode #4. For use by Local Peripherals 


7 
xxA0-xxB7_ DMA Channel 1. Register definitions are the same as for 
channel 0. 


xxB8-00BF Decode #5. For use by Local Peripherals. 


xxC0-xxD7 DMA Channel 2. Register definitions are the same as for 
channel 0. 


xxD8-00DF Decode #6. For use by Local Peripherals. 


xxE0- DMA channel 3. Register definitions are the same as for 
channel 0. 


XXE7 
xxF8-00FF Decode #7. For use by Local Peripherals. 
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3.0 BASIC OPERATION 


3.1 DMA Operation 


To minimize the pra” hep pig ranger vip ay bch peer iary wl ce 
FIFO buffer within the 820614. This allows blocks of data to be read or written from the 
MicroChannel in BURST cycles, reducing the number of arbitrations. Each of the 4 DMA 
channels has its own FIFO buffer. The size of each is p le. 


DMA from the MicroChannel to the local peripheral 


Bg dee itp nN trope nacht phi aonepe bg hg or MicroChannel to 
the FIFO until the FIFO is full or Terminal Count is reached. The 820614 will arbitrate 
for the MicroChanne] and do burst mode cycles to fill the FIFO Sifters tae 
ary esc wh dna teri ao eat arf 

addressed slave supports streaming data, 1 stg ashponpi ae door ts codes oill be bartered: 
URE ee or word at a time to the peripheral, controlled bard 
reall the Miro L. This tgp neece pols mi Ts pee y be 1/81 Ape 1/2, 

a e —_ er t is pro; 


more aca will Gace Nothing else else will occur on t! the ie MicroChannel sie Until the 
FIFO has been ee When the local side empties the FIFO, the DMA 
process is ended. ar iy ard py Sewer ta yam erp pth ister is 2 1, a new set 
of DMA parameters will from the MicroChannel the List Address 
and the new DMA operation will be executed. The 820614 will me 8 bus master to 
read the table. If the linked list bit is a 0 the Terminal count interrupt will be issued, if 
enabled, and the DMA controller will be idle. 


DMA from the local side to the MicroChannel 


LS igre at Cae Ti par pomp gp ifn heath uy tet pg 
When the FIFO aden on trigger point, which is Drogreranb ls it will be emptied onto 
the MicroChannel using burst cycles. The FIFO will be completely emptied, even if it 
contains an odd number of bytes. When Terminal count is reached on the local side, it will 

pn ta request to empty the FIFO on the MicroChannel side. When the FIFO is % 
the linked list bit will be checked in the command register. If it is a 1, the next linked 
entry will be downloaded into the DMA controller and executed. Ifitisada Terminal 
Count intermpt will be issued and the DMA controller will be idle. 
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Par 
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DMA Registers 


SNe: oe 16 of these are automatically 
loaded by a linked list operation. These ports incl 


A32 bit System Address pointer. 
A 24 bit byte Count Register. 

A 24 bit Local Address Pointer. 

A or 32 bit Linked List Pointer. 
A 1 byte Control Register. 


Ports not loaded by the linked list include: 

a 3 immediate Command Ports where the data is ignored. 

1 immediate Command Port where the data specifies the command. 
1 Secondary Control Register. 

1 Status Register. 


1 Secondary Status Register. 


The table below lists the DMA regi and their addresses for each channel. When a 
DMA channel performs a Linked read, 16 bytes are read from MicroChannel Memory, 
and loaded into the first 16 re: pier for tat chatne inthe order ined below. Note that 


bit 2 of the Secondary rograms whether the Linked List address bits 24- 
31 (byte B) get reloaded Contof Regier pro read operation. 
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xx80 xxA0 xxCO xxE0 
xxB1 xxAl xxCl xxEi 
xx82 xxA2 xxC2 xxE2 
xx83 xxA3 xxC3 xxE3 


xx84 xxA4 xxC4 xxE4 
xx85 xxAS xxCS xxE5 Byte Count bits 8-15. 
xx86 xxA6 xxC6 xxE6 ‘ Byte Count bits 16-23. 


4 Byte Count bits 0-7. 
5 
6 

2x87 xxA7 xxC7 xxE7 7 Reserved. 
8 
9 


xx88 xxA8 xxC8 xxE8 


Local Address bits 0-7. 


xx89 xxA9 xxC9 xxE9 thi Address bits 8- 

xx8A xxAA xxCA xxEA A ae Address bits 16- 

xx8B xxAB xxCB xxEB B Linked List address bits 
24-31. 

xx8C xxAC xxCC xxEC on aie List address bits 

xx8D xxAD xxCD xxED D. oti List address bits 

xx8E xxAE xxCE xxEE E ring List address bits 


xxX8F xxAF xxCF xxEF Control Register. 
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DMA Register I/O addresses and Linked List Order (continued) 


Register Addresses for each Channel 
ChoOChi Ch2 Ch3 


Start DMA. 

’ Start Linked List. 
Halt DMA. 
DMA command/ 
Secondary Status 
Register. 
DMA Status Register. 


Secondary Control 
Register (Chips added). 
Flush Timer setup. 


DMA Register Descriptions 

The MicroChannel Address Register points to either memory or ed 

Command register. he upper ig bis shouldbe programme ef w Uirtisaai/0 adie 

The address will auto increment if a memo not increment if an I 

i Thc data wid ofthe addressed slave wil be determined bythe DSIGR raises 
ig nog rv Po pg Marder iy 


d transfers on 
which wil be divided into two byte tiensters i the slave is 8 bit. ‘The 820614 will do byte 
transfers only under the following conditions: 


1. The transfer count is programmed with an odd number (the last transfer will be a 


2. The FIFO is being rib poy onto the MicroChannel and there is an odd number of 
bytes in the FIFO (the last transfer of the flush will be a byte operation, and the 
first transfer of the next FIFO empty will be a byte). 


3. The initial value of the address register is an odd number. This will force all 
transfers to be byte transfers due to the misalignment of data. 
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addiion, teophiel addressing be teed. Fo cit 
add: the DACK pin forthe reapectve DMA chat! used asa chip selec fo the 


Bile burpose, Witch ue Evicveonient of the Semel Ch Scat The 82C614 will 

contents ofthe Local Adress Register onthe local adress bus during implicit 1/0 cycles 
also, but it will normally not be used. The Local Address Register will be incremented 
er Setter buss DEM Upceaiion by the DNA chigmmnel it speciied by the Control 
egister 


Byte Count Register 


Se rece © EEO De een the: Reet tee) aie ad idee tie Correm byte omits 
sce eee ee Because of this, the byte count 
easy -p Obed ae tinal whe od p treba a arpa The total number 
rier willbe a will be equal to the value loaded into the byte count register plus 1, 
The two directions will be seeuitiod separately here. 


B MicroChannel to Peripheral Transfer. When the Byte Count underflows past 0 the 


t ied 
Side, te heal cle wil produce a TC output signal (e mnlfunction pn on the last 
transfer. The rminal count bit will then be set internally. If a linked list transfer 


hg Pasa take place at this point, otherwise an interrupt will be sent to 
rammed i wil ake pls Pt 


a Peripheral to MicroChannel Transfer. When the Byte Count underflows past 0 the 
te an a be secvnred Meme et aoa is for the local side. TC on 
1 is not used by the 820614). Any further DREQs will be ignored 
unnll ths DIMA chanel is repetivacnan ed. A request will be given to the 
MicroChannel arbiter to 2 empty the FIFO to the MicroChannel. When the FIFO is 
empty the internal TC will occur which will trigger the next linked list fill or cause 
the terminal count interrupt. 


Linked List Address Register 


The Linked List Address Register contains the address of the next 16 byte block of DMA 
parameters to be loaded. The parameters are loaded from MicroChannel memory. The 
ters will be loaded when a Linked List Start command is issued from the 

icroChannel, or when a DMA operation successfully finishes and bit 7 of the control 
register is set to a 1. The Linked address is 32 bits. gk pally rogrammed to a 0, 
making all Linked List entries start on a word boundary. Th Address register 
is one of the registers loaded by the linked list read operation. “The! S2C814 may be 
programmed to load all 32 bits or only the lower 24 bits of this register during a linked list 
operation. The 24 bit mode is provided to be co ey date with an existing format. When 
programmed to 24 bit mode, the upper bits of the linked list register will still be used, but 
they will not be reloaded during linked list operations. as will power up to 00, and can 
be changed by direct programming from the MicroChannel. 
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Control Register 


The Control Register specifies the data direction, whether the MicroChannel address is a 
memory or I/O address, whether the local address increments, whether 2 linked list 
operation should be done when the current DMA is finished, and the addressing of the 
local side, The addressing on the local side can be as follows: 


A memory address. 
An I/O address. 
An Implicit I/O port. 

An Implicit I/O port to/from Local memory or I/O. 


sunee Bode Or ts naa aoe ne Oe i Se ee oe 
grammed to be active to select the peripheral. select programming 
Provides the DMA channel with the date stze of the peripheral. 


which is availab 


An “Implicit I/O Port’ is a port for which there is no address ired. The DACK si 
for the respective channel is used to enable the port, and is connected to the DACK 
Of the peripheral! Gils. sy 1/0 sane ing the address should be disabled 
an it /OD the A Dee tes cane Gone ane te 
asa 


cit 1/0 
individual DACK lines or the 


ie aka Ard ‘ane case. The entire DMA operation occurs on the local side, Instead of 
Red Ge tee reed bree Ge cal a enc aitcon ek oto cnet? 

Mi hes peal uate (or vioo seri ath tedivurasy bold e out to another device 
or memory on the local side {or vice versa). A temporary ing register is used to store 
the dah inaiead of the FIFO. 


Ne ee eee ee ee A Bota ie ae t of as the 
normal “local side” port. It is the one controlling the DREQ. The second device is 
addressed using the local address register (which is not needed by the implicitly addressed 
device). The System side M/ I/O bit is used to select whether the local address is a 
memory or I/O address. The direction b.:=0 to DMA from the implicit port to the 
addressed port, =1 to DMA from the addressed port to the implicit part. 


Normally the DACK signal is active for any access to the local side bie respective DMA 
controller. This is true for Modes Q, 1, &S as well as the Implicit 1/O access of mode 3. 
Le oe oaatalan NOT be active during accesses to the “secondary” (addressed) device in 

mode 3. 
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START DMA, HALT DMA, and START LINKED LIST Ports 


The START DMA, HALT DMA, and START LINKED LIST ports are write only ports 
which execute the specified function. ‘ihe date ds ignored bral three comment 


START DMA enables the DMA controller, the values which are programmed 
into the DMA registers. The FIFO pointers and flush timer are cleared with this 


HALT DMA stops DMA activity. To resume after a HALT DMA, a RESUME DMA 
command should be issued. The RESUME DMA does not have its aA por iA 
paras p w p diccoerat pisse age eb Aba ae Issuing a START D 

after a HALT DMA command would clear the , causing a possible loss of data. 


neg TG SUPP SP oP a 
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Se eae eG | cal ee et 
Setting the respective bit to a 1 will perform that command. M t may be set 
toa one. This is a write only register. Bits 0 and 1 should not be set to 1 at the same time. 


Triggers 2 FIFO fill or empty from the MicroChannel. 


Clears the FIFO pond lg poate pent yh en This should not be 
done when a DMA controller is operating since it will cause data loss. 


Forces 2 DREQ on the local side. This is most useful when the DMA channel is in 
ap Mode B (Block Mode) and no external hardware is controlling the DREQ. 

This command would cause the entire DMA block to be performed, until Terminal 
sei In DREQ modes A, C, and D this will cause one DMA cycle on the local 
bus. If there is no room (or data) in the FIFO, the cycle will be until there 
is. 


Issues a RESUME DMA command, to continue after the DMA channel is halted 
from an error or a HALT DMA command. 


Clears the errors from the status registers. This might be done before 2 RESUME 
DMA commmand after an error has halted the DMA channel. 
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Secondary Command 
The Secondary Command register contains configuration information about the DMA — 
channel. itis hot reloaded by the Linked list. It contains the following: 


| Tri int for the FIFO on the tem side, cifies how full or the 
FIFO shou si buald be batins s MiroCheae! wtuitain i requested. empty 


= The size of the linked list address. The full 32 bits of the linked list address is 
always used, but if this bit is set to a 0, only 24 bits will be reloaded during a linked 
list operation. site epee © Di ae oem et Pree Ove ie ce coenere oye 
processor. If this bit is 2 1, all 32 bits will be updated on a linked list fill. 

a Whether the DMA channel should be halted on an error. 


a DMA Request mode. The fourmodes are: ti... 


| Mode A: red mode. One DMA arte per rising od ¢ of DREO 
(alin: ge if DREQ programmed for active low tt must go low, 
again cycle 


< = hen 


(or vice-versa) to cause another D 


m ss Mode B: Block Mode. After the DREOQ is led active once, the entire 


DMA will be be peripemied waste samme a ae 
terminal count. 


a Mode C: Demand Mode, fas timing. DREQ sampled immediately at end of | 
previous DMA cy: to back cycles will occur if fis still active. 


= Mode D: Demand Mode, slow timing. DREQ led 3 clocks + 12.5nS after 
end of previous DMA cycle. Similar to ee ee rete 


. 


= _ Data size (8 or 16 bit) when Implicit I/O is used. 


Flush Timer 


The Flush Timer is used to empty the FIFO for the DMA channel onto the MicroChannel 
in the event that no data has been received from the local side peripheral for a while. This 
prevents data from sitting in the FIFO for an extended period of time. The timer is reset 
each time data is transferred from the channel’s FIFO to the MicroChannel. If it times out, 
a FIFO empty request is The flush timer only operates for DMA operations 
from the local side to the MicroChannel. idence nga hype sors a 
other way. Registers xx96, xxB6, xxD6, and xxF6 Ses, the Flush timers for the 
respective channels. Ismay be set 0 $05, 2000S 8 S, 3.2mS, 13m8S, Sigma qe or 
turned off (these numbers are rounded off - the first one is actually 51.2uS, etc.). The 
register selects a prescaler which clocks a divide by 8 counter, so the maximum time from 2 


previous FIFO empty to a flush time-out is the specified vane, and the minimum is 87% of 
the timer value. 
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Status Register and Secondary Status Register 


The Status Register and Secondary Status ide the BUSY and error 
indications. Bit 0 of the Status register is the bit, It is a 1 whenever the DMA 
channel is ting. It is set to a 1 with the START DMA, START LINKED LIST, or 
RESUME DMA commands, and reset to a 0 when the terminal count has been reached, 
the FIFO is , and the linked list bit in the command register is a 0. The busy bit will 
also be set to a sp este ese ar gency ahaa tcingdl at eer sp 
executed, the 82C614 is disabled by POS2 bit 0, or if an error occurs relating to the DMA 
channel and bit 3 of the secondary control register is a 1. 


Bit 1 of the Status register is set to 2 one when a DMA operation is ended, including all 
list entires, with no errors. 


The remaining bits in the Status R: cole pe email hr pam rg ne ir aaa 
are error indicators. ‘The errors are cleared when a START DMA, STAR LINKED 
LIST, or CLEAR ERRORS command is executed. A RESUME DMA command does not 
clear the errors. These errors, and the conditions which cause them are listed below: 


B -CHCK detected during a write cycle when 2a MicroChannel Master was servici 
this DMA channel. sa a 


- ~CHCK detected during a read cycle when a MicroChannel Master was servicing 
this DMA channel. 


= Read Parity error. Se Once hn 
MicroChannel Master servicing this DMA This error will only occur when 
POS3 bit 5 is a 1 and -DP is active ee ee Data parity is only checked 
pia ph aca Daca hae as determined by AQ, SBHE, 


= No SFDBKRTN sampled when the 82C614 is a MicroChannel Master servicing this 
i iia This error will only occur if POSS bit 6 is a 1 and register 07 bit 4 is 
a 


a Time out. Will occur if the ARB/-GNT signal goes high while the 820614 is a 
MicroChannel Master servicing this DMA channel. 


= -CHCKIN detected. Set to'2 1 if -CHCKIN is detected active while performing 2 
LOCAL bus cycle for this DMA channel. 


« DMA Disabled. It will occur if 2 START DMA, START LINKED LIST, or 
RESUME DMA command is done when the POS2 bit 0 = 0 (card disabied) or 
DMA is disabled by the SCB (Subsystem Control Block). 


a Address boundary error. Set to a 1 if while a MicroChannel Master servicing this 
DMaA channel, an attempt is made to access memory greater than 16. when 
the 820614 is programmed to be connected to a 16 bit slot. Register 07 bit 5 
determines whether the card slot is 16 or 32 bit. 
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The next 3 are set with other error bits, to indicate additional information: 
| Error occured (any error) during a linked list read for this channel. 
- Error occured (data parity or -CHCK detected) during a streaming data cycle. 


aw anne FSO Seemed me remit of FOCHE DN beaig eta by te sare fe more 


3.2 MICROCHANNEL TRANSFERS 


The 82C614 is both a slave and a master on the MicroChannel, at different times. Itisa 

slave when the CPU or other MASTER accesses one of the 820614 registers, or accesses 
or I/O devices on the 82C614’s local side. It is a master when data to 

or from the buffer (under control of one of the DMA channels), or when filling a 

LIST entry. 


MicroChannel Slave 

As a MicroChannel Slave the 820614 will respond to three types of accesses: 
a POS register accesses. 

= Internal register accesses. 

a Accesses to peripherals on the local side (memory or I/O). 


accrsed by taking the “COSETUP fin low, and providing an ade eae he ck are 
accessed by taking the -CDSETUP Hho pte ofthe Ca Ea address on Ss 
isters are accessible ae PO the state of Enable bit (in POSD). 
CBSFDBK isnot driven daring accesses. The rest of the registers are 
accessed with normal I/O cycles The 1/0 address of the register st is determined by 
Register 06 (which is leaded by the M) and POS register 2. These registers are 
sao ae only when the Card Enable bit isa 1. CDSFDBK is driven for these register 


Dee reece rere nd ve Plopremimed! th be canes 0 ce 2 wat wes on ee 
MicroChannel. Since ter access uses only the MicroChannel side of the chip, it may 
occur concarrentiy «ith D activity on the local side. _ 


yarn erry Seabee phd hcsecha tit po) Sy Senna About 150 of these 
addresses are used for actual registers in the 82C614. The are somewhat scattered 

through the 256 address block to allow sections to be gro together (each DMA 

controller’s registers start on a 32 port boundary). Some o! che retsining addresses are 


reserved for ie future use by the 82C614, while the rest may be used by peripherals 
on the local a = : 
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The 82C614 will respond to all 256 I/O rts. Accesses to iD be weated Ss "no pera writes 
Read or reads ino 


speci are off 620514 regiter st 1/0. (ieicesae toes 
either cause a local bus access, if a local bus heral is using the block, or a "no 
operation" if the block is unused on the | side. See the next section for more details. 


See ee her bee 10 Dit Bias fox ail te tie Tagine: Siem Sore! ie tee 
Fixed Decode areas. see Doces we te ee eee into register 08 (the 
Fixed Decode Confi on Register). The 82C614 registers may be read from or written 
to with 8 or 16 bit I/O instructions. Back to back I/O eecesses to the 820614 registers, or 
any 82C614 access are permissible. 


Accesses to Local Peripherals 
MicroChamnel accesses to the local aaa pherals are done through the 82C614. The 82C614 
or 


rms the MicroChannel I/O memory decode for the devices on the local bus. 
eps aeag as the slave for these accesses, and generates the address, shag select, 
on the local bus to access the peripheral. ‘The 820614 also passes the 


MicroChannel and local peripheral, performing any byte swapping that is 


The 82C614 is programmed with the MicroChannel address range, the data size (8 or 16 bit 
device), and the access time of each peripheral on the local bus. ‘The address is used to 

determine when the 82C514 should respond as 2 MicroChannel slave and which chip select 
to activate. The data size is passed onto the MicroChannel through the -CDDS16 pm. The 
access time is used to add wait states on the local bus, which in turn adds wait states to the 


MicroChannel. iis peripteere] emeey ele ae walt states iat Nerciware ty wang Sie READY 
input on the Jocal si 


hal gr a cea aga ional pce le gener ert deb 

arbitrates for the local bus. MicroChannel accesses have the highest priori a 

Be pnd perp ead agi ir age why deplete es to complete a bus cycle 
the local bus is available, the bus cycle is performed and the data is 

pass from the local side to the MicroCharnel side or vice-versa. 

The 82C614 detects a MicroChannel access to a local peripheral in one of three ways: 

u Programmable Decodes. 

a Fixed Decodes. 

. External decode. : 


There are 4 Programmable Decodes which allow local solemn) any sais to use memory or I/O 


anywhere in the MicroChannel address c or nod section on 
Programmable decodes for details of the addressitg, These are referred to 
interc ly as Programmable Decode 0 to 3 and Decode 0 to 3. The pins on the 


82C614 which are activated by these decodes are called -CS0-3. 
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through nmultifunction pins. They are eallod 


had pb egal abraham 
Fixed decodes, an external decoder may be used. Multifunction Pin #0 may 


croChannel cycle and local bus The may be and 
consist of Address lines, M/ 1/0, -SO, and -S1 decoding. 
Buffered Writes 
Accesses to devices on the MicroChannel, parti alee pag Mp F ry Dalal td bet iley 
states added, due to the speed of most peripherals. 4 incorporates a buffered 


write scheme to reduce the average number of wait states during accesses to its peripherals. 


croChannel, If the 
access is a read, a normal read cycle will be done on the local bus, and COCHRDY will be 
returned high to the MicroChannel when the data is available. 


Note that while buffered writes will always decrease the average number of wait states for 
accesses to the local peri meal Yee nces Oe eS ee 
for a particular access. Se ee 0 8 rope ones = Caeiaty rolonen Py 
Re oe one ole ‘the will have more wait states on the 
MicroChannel than it would have had if buffered writes were turned off. If devices with 
very long access times are present on the local bus, care must be taken to avoid exceeding 
the 3.5u limit on holdi 'Y inactive on the MicroChannel. Buffered writes may 


pave to be gumed of tote case. The longest time COCHRDY will be held low is as 
ollows: 


a A DMA cycle on the local bus has just started. 


a A MicroChannel write to a local device —— The writes bufre bythe 8251 
yielding a 0 wait state cycle on the 


=” A MicroChannel read cycle to a local device immediately follows the write. 


The read cycle will have wait states added until the DMA cycle is finished, the buffered 
write is done on the local bus, and the read oe is completed on the local bus. Peripherals 
with access times above approximately Maticdietll crteat ia | ecru tevin fas een 
time at which buffered writes must be disabled will appear in a future revision of this data 
sheet. 


Note that read and write cycles to the 614s internal se aaah are 0 wait state, and are not 
affected by buffered writes. 
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ing accesses to local peri the 820614 will appear as either an 8 or 16 bit slave 

Gepeting on te dat Se ofthe loval side devi. See the section on data sizes for how 
is determined. 

During a read from the local bus, several things control the number of wait states: 

a The 820614 will have to arbitrate for use of the local bus (A DMA channel may be 


using the bus). MicroChannel slave accesses have the highest priority in the local 
bus arbiter. 


= If a buffered write is pending from a previous MicroChannel access, it will be 
performed first. 


a Once the bus cycle is initiated on the local side, the programmed wait states will be 


| Local READY will be sampled until it is active. At this point COCHRDY will be 
returned to the MicroChannel. 


Write cycles are handled the same was as read cycles unless Buffered Writes are enabled. 
With buffered writes, if the write queue is empty, the access will be stored in the write 
queue, yielding a 0 wait state cycle on the MicroChannel. If the write queue is not empty, 
wait states will be added to the MicroChannel cycle until heady feiad art eae Ser 
write will be performed on the local side as soon as it becomes avai No other cycles 
will occur on the local side before the buffered write is performed except cycles which were 
in progress when the actual MicroChannel write occurred. 


MicroChannel MASTER 


The 82C614 will become a bus master for DMA data transfers and for Linked List reads. 
The MicroChannel side contains two different arbiters for bus master activity. 


The MicroChannel Arbiter is used to gain access to the MicroChannel itself. The 
arbitration level used by the 82C614 is programmed into POS register 3. The 82C614 
follows the MicroChannel Specification for this arbiter. 


The 820614 will do as many transfers as it can once it gains control of the MicroChannel 
bus. This may involve several Linked List or DMA data transfer operations. When one 
operation is lete, the Burst Arbiter gives control to the highest priority requesting 
device and transfers continue without giving up the bus. Note that this will cause non- 
contiguous addresses, mixed reading and writing, and mixed memory and I/O cycles on one 
MicroChanne] Arbitration. When PREEMPT goes active while the 820614 has the bus, it 
will do as many more bus cycles as it can without violating the MicroChannel specs before 
giving up the bus. 
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3.3 Local Bus 


Cee erin eee aril alse commana a BGS ROM or more I/O mapped 
Sy re aT Many adapter card wil also contain BIOS ROM, and some pp a 


erals and memory on the normally be connected 
An ee es ht Soeie This bus provides rovides adres, ata chip sleet, command 
signals, and interrupt inputs for the peripherals and memory 


Address: 16 address bits are muxed with the data lines. External latches must be 
provided to latch the address bits which will be used. If =e 
data bus is needed, 8 latched bits may be oe 
directly. 8 high order address bits (A16-23) are pa 
multifunction pins. -BHE is for 16 bit peripherals or memory. 

Data: The peripheral’s and memory’s data busses may be connected directly 
to the 82C614’s muxed py eal ag ins. Each peripheral or mieiacry 
may use either an 8 bit or 16 bit data 


Chip selects: sce diene vga pik abba) gh ca aly cg ip select. 4 are 


programmable, and ect for O address 
Fange produced from the i panel ¢ One of these pai 
decodes may by used by a memory device instead, i 


memory range on the MicroChannel. Another may be by a BIOS 
ROM, and will decode any BIOS ROM area on the MicroChannel, 4 

of them decode an 8 Pe ae 
range used by the 14, 1 of them decodes a 32 port I/O range 
which falls within the 256 port I/O range used by the 14, 


Commands: cpa O READ, I/O WRITE, MEMORY READ, and 
WRITE pins are provided. 
Wait states: C14 may also be programmed to provide automate wai states 
#0514 may may also to provide automatic wait states for 


DMaA signals: A DMA REOnest and DMA ACKnowledge pin is provided for each of — 
the 4 DMA channels. Any of the chip select ap may also be activated 


for DMA cycles. Additional DMA signals such as Terminal Count may 
be provided by 2 multifunction pins. 


Interrupts: 1 interrupt input is provided as a dedicated pin. 3 more are available 
throu: enamine aioe gl In addition there is a dedicated pin for 
a CHCK interrupt input which will activate the CHCK pin on the 
MicroChannel. 


a a a RE a re a OC ea 
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dn peng tar onap nag Alice asd pe spp 


to do address decoding. Most require select from 
820514 and a few address bits onl will bebe address 
ich are the devices need be latched 


bits. Only those address bits 
externally. Two 373 latches are all that is to latch ali 16 address bits. If more than 
16 address lines are needed, one or more of the multifunction pins may be programmed to 
provide additional bits. These do not need to be externally latched. 


the B2CbI4 may be programmed to only provide 8 daca bits allowing the other 8 pi 
may its, : ato 
dedicated address Enes. ‘This will clunteses the coed to iaaek those fines The latched 
addresses on AD8-16 may be programmed to be either A8-16 or AO-7. A0-7 would be 
selected in cases where only 8 bits of data and 8 bits of address are required. In all cases, 
A0-7 will be muxed on pins ADO-7. 


There are two timing modes for the local bus: Normal mode and Compressed mode. 
Compressed timing provides setup and hold times and peripheral requirements similar to 
that of the Mi el. In Normal mode the setup and hold times have been increased, 
peciphieral chin Pies ser . Compressed plein ycycle time of 
ips require these re parameters. mode has a time 
pO0RS and a nominal command active time of 100nS. In ormal mode these are increased 
ively. In general, normal mode should be used unless the hi 
throughput of mode is required. The local bus timing di as as the 
timing specs for both compressed and normal modes are at the end of this document. 


spores os oa pe pintameapay abr redi oe ae 

requested accesses. accesses are initi by 82C614, usually in toa 
device on the local bus activating 2a DREQ line. is moved from a device on the local 
bus to the 82C614's internal or vise-versa. A MicroChannel requested access is 2 
normal me or I/O access by the MicroChannel (usually from the system 
microprocessor) to a device on the adapter card. The same local bus timing is used for 
both types of cycles. 


The Local Arbiter controls access to the local side. MicroChannel accesses have a higher 

priority than the DMA accesses. Within the DMA channels, priority may be either fixed or 

rotating. The order of priority may be either 0-1-2-3 or 3-2-1-0 for fixed priority. When 

Li eset to DREQ modes B or C, once the channel wins the arbitration, it may 

periorm several bus cycles if the peripheral continues to request data. A time-out may be 

programmed to force an arbitration after a channel has the local bus for 4uS. A 
icroChannel access request will always force an arbitration after the current bus cycle. 


A MicroChannel requested access will be caused by a device on the MicroChannel 
terecally o's Bee ee enn oat memory ce An ares oe 
Somremmais: ixed, or External Decode. During the bus cycle, the address placed on the 
local bus will be di copied from the MicroChannel. The appropriate chip select line 
will also be activated. Generally a peripheral need only use a chip select signal from the 
82C614 and several of the lower address lines. If multiple decodes are programmed to the 
same I/O or memory area, all of them will be acti 
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DMA accesses are requested by the DREQ lines. ine DATA cheuniel is not enatled or 
has reached terminal count on the local side the DREQ will be ignored. If there is 
room in he FIFO (or no data avalabe) the DRE wil be delayed until the DMA gfe 
can be performed. 


iSO" eyeles, If the DMA ¢ The appropriate DACK line will be 

active d during “np /o" If the DMA channel is programmed for Addressed 

Memory or I/O, on dogs select outputs may be programmed to be active for the 
is 


the chip select to be active for bus cycles for a 
particular DMA channekK(s). Thits NOT Gone by dpoding tte D 
re are used to 


MicroChannel address only. ‘The memory or 1/O address from the Local Address Register 
for the channel is placed on the local bus during the bus cycle. 


Local Bus DMA Cycles 


Mode 0 


Mode 1 Addressed 
Mode 2 Implicit I/O 
Mode3 Implicit 1/O cycle 
Addressed I/O or mem cycle 


3.4 Data Sizes and Wait States 
As a Bus Master 


ty canapling the DSLOREN sonal, The 2051 fw 1e bit denen 16 Bee ete 
Spear the -DS16RTN signal. The 82C614 is a 16 bit master. 16 bit to 8 bit 

cess be done in two transfers, 32 bit devices are seen by the 820614 as 16 bit slaves. 

The system board takes eare of the data bus and byte select translations for 32 bit slaves. 


As a bus master the 820614 will be able to perform 200nS default cycles on the 
MicroChannel and 100nS 


O0nS streaming data cycles. eS eae 
to be relaxed, the default cycle to 300nS. ccc which eters are relaxed 
to be relaed, hanging the default re oe 


As a MicroChannel Slave 


The 82C614 is a 16 bit slave when its internal registers are accessed. When accessing a 

peripheral on the local bus the 820614 will respond as either an 8 or 16 bit slav 

cepenting on n the data size of the local peripheral (see the section below on the local bus to 
is determined). 
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internal registers the 820614 can be accessed in either 0 or 1 wait states (it 
When a peripheral on the local 
croChannel wait states will be ined by the timing on the local bus. This will 


cycle. See the section below on local bus accesses. If writes are being used, most 
write to the local bus can be done in 0 wait states. A previous section on 

Mi transfers discusses this further. 

On the Local Bus 


On the local bus the 820614 must know the data size and timi i of each 
eeing Teauomenis 


States, 


ba analy yaar aber Lcreapeoleayd ig para espana aide Apia chelnamete Each 
peripheral is selected with one of the following (the signal names are in parenthesis): 


A programmable Decode (CS 0-3). 
' A fixed Decode (CS 4-8) (Multifunction pins). 
ADMA Acknowledge (DACK 0-3). 
External MicroChannel Address Decoding. 
External Local Bus address decoding. 
These are discussed in the following paragraphs: 
Programmable Decodes 


‘The Programmable Decodes are individually pr with a data size and number of 
wait states through their Control Registers (05, 3B, 3D, & 3F). 


Fixed Decodes 


The Fixed Decodes use Register 08 for the data size and wait states. Two bits control the 
data size, one for Decodes 4-7 and one for Decode 8. The number of wait states is 
programmed the same for all 5 fixed decodes. 


Implicit I/O 


If Implicit I/O is used by a DMA controller (using a DACK pin), that DMA controller’s 
Control register contains the data size. The ‘amber of wait states is ecg’ by 
register 09. There are two bits in that register for each DMA channe 
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E 1 Mi C1 } A id D di : el aot. = % 


If External MicroChannel Address Decod...2 is used, the data size may come from two 

different places. A multifunction pin may de a agmpertpipd taal pcr a gpber oe 

ere dai Hatva Peaster ek aah cee ie a 

is to indicate 16 bit. If only one device or 

devices which all have the same data size ae using exeral one tbe 
size ma r into Register it Mfunction pi to 

used for something ¢ I te date sce is provided exieraay the mul pin, 

wed the docode pin is inactive, Note that the re ed cycles, 50 it's state does not matter 

decode pin i 


multifunction pin ate using 
external MicroChannel Ascndiire will bo © walt smtes on the unless the 82C614 is 
i ap eh ogg ina Pp The device may pull the local side 
ADY sole pos pr ye oad 14’s DMA channels cannot access 
peripherals through this decoding method. 


External Local Bus Address Decoding 


recommended. A device using only external local bus address cay ee 
accessed through the DMA co using a programmed address. no 
gaat chin lncrmana isaac ares 


Note that it is that more than one decode may be active at the same time. If this 
happens, gies and aie vinta intoecomtion for all ects a erat Bee hap ge 
any active chip select is as paged for 16 dhe the cycle will be 16 bit. The highest 
number of programmed wait states will 


Register 08 bits 6&7 may be programmed for the minimum number of wait states for the 
local bus. This will add 0, 1 bor 3 wait states to all cycles. These wait states are not 
added to the wait states programmed elsewhere, it simply sets the minimum. 


peoummncstiod. A dovvice taing cui extarrel real les actrees decade ran cay be but not 


The following summary shows where the data size and wait state information is obtained 
for each decode. 


Bits 0-1 
Bits 0-1 © 
Bits 0-1 
Bits 0-1 


Bits 0-1 
Bits 0-1 
Bits 0-1 
Bits 0-1 
Bits 0-1 
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DMA 0 impucit “bea i Reg 09 Bits 0-1 

Ce a i Reg 09 Bits 2-3 

DMA 2 Implicit 1/O i 

DMA 3 Leblicit 70 

Ext uChan Dec. 

Ext Loc Dec. 

Minimum wait states for all - Reg 08 bits 6-7 

Note 1: re nema eG #1 ma Synamiedie With that pies a provide the External Micro 
Channel data ee , it is, that pin is inverted, and ORed with 
Register 8 bit 5. 


Local Bus Accesses from the MicroChannel 


When the MicroChannel accesses a local peripheral it will be caused by the address decode 
satel gl gy Sd ch. ner ner by say external decode nla 
activated. “The data size and wait state information from the decode which is activated will 
be used. The data size information must be sent to the MicroChannel as soon as the 
address is decoded. Because of the ility of the decodes, it is possible for more 
than one to be active at one time. data sizes from all decodes which are activated will 
be ORed together, so that if soda arale ar sacked Lecal er teal shemale gy ple pide 
bit. Likewise, the wait state information will decode separate 1, 2, and 3 wait 
State signals. ‘These will be ORed from all active decodes to produce the highest number of 
wait states programmed into any activated decode. 


Example: 
The 820614 register set occupies the I/O addresses 0800-08FF. 
laces Decode 8 at address , 


This 
le Decode ‘mumber 2 decodes aries 1/0 address 0860-086F. 
The system processor reads I/ jo pees ee 
pear (a fixed decode) ¢ 2 (a Programmable decode) both are 
activa 


Decode SS peperamines oe ee 
is programmed to 16 bit 1 wait state. 
The access vill Ba be bit 2 wale sxate. 
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Local Bus Accesses by a 82C614 DMA Controller 


Each Programmable decode has bits to activate the decode for any of the DMA channels 
(or multiple DMA channels). eee many ae be setae te 
but not as universally. Each fixed decode has one DMA channel assigned which it may be 
prog aces mite Strada: This is done by programming the multifunction pin which 
contains lecode. 


For Local Bus DMA cycles, the data size and wait state information comes from EITHER 


the Decode ing OR the Implicit I/O programming. ‘Where the information 
cites fom  Geteraninal by the Se ae elbte eh oraing the Det odes 


Local Bus DMA data size & wait state source 


Data Sze & - 
Wait State Info Source 


licit 1/O cycle 


I/O or mem cycle 


b sdeecitenar sea parr is used, whichever decode is programmed to be activated 
for the particular DMA channel will provide the information. If more than one is 

pag tiv pg —PoSeaa gb vh bbs When the icit registers are 
used, they provide the information, and any decodes programmed to be activated for that 
channel are NOT used. 


As always, all types of local bus DMA cycles use Register 08 bits 6-7 to set the minimum 
aunber of wai sates, and any cyte may be encode i the local peripheral pulls READY 


INIT ROM data size and wait states 


INIT ROM cycles are always 8 bit. Data is taken from ADO-7. The address is incremented 
by two, however, so that if a 16 bit BIOS ROM is used for the data, consecutive bytes of the 
even word will be read. 3 wait states are always added for INIT ROM accesses. 
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3.5 CHCK Interrupt 


In keeping with the MicroChannel specification, the 820614 drives the ~CHCK interrupt 
only it is a slave. The 82C614 NTE ne 
error when, written to, or if the -CHCKIN pin is driven active from the bus 
during a Mi access to the local bus. 


eneration. The parity error is ANDed with this bit before being sent to the CHICK logic. 

parity will only be checked on the data busses being used to transfer data. This is 
determined by AO, -BHE, -CDDS16 (driven by the 14 with the data size of the local 
bus slave, or 16 bit for internal registers): - 


When the ee eo ere on the 82C614’s local bus, 
that device, or other logic on the local bus may activate the ~CHCKIN line. This will set 
ee Res ce anes ne © Ceo vy ceete Oe 2 etl aoe Ca on ae 
the bus ore tty the MicroChaneal @ i ba a in the st 
to sa timing specs for nous 

the SC wil begin ling the -CHICKIN pin at the start of the local bus command, 
epee ne nS be:  pboribgese egy Rane meee aae 72 ends when 
CDCHRD is returned active on the MicroChannel). is low at any time 
yn Fey rep oping it will be latched and sent to the MicroChannel (if enabled). The 
-~CHi pin will not cause a -CHCK on the MicroChannel if it occurs during a buffered 
Se ae ee ee ntremy Deen competed beers oe Cet 


WwW pee Te Oe at Benerates 8 CH Fee tee Oe 7 mall bot be oo Bit 7 
indicates that the 14 has CHK, while bit 6 indicates that CHCK 
information is contained in & 7 (POS6 in the case of the 820614). POS6 will contain 
the AND of registers 0A and OB while POSS bit 6=0. Writing a 1 to bit 7 will reset 
the error condition by setting POSS bits 6 & 7 back to 1s, and clearing register OB. The 
individual interrupts in register OB may also be cleared by writing 1s to the respective bits. 
Writing 0 to a bit will leave it unchanged. 


~CHCK is generated synchronously, and for the duration of the bus cycle only. 

As a bus master, the 82C614 les -CHCK during bus cycles it initiates. If -CHCK is 
active during a bus cycle, the 820614 will set error bit(s) in the status register of the DMA 
channel being serviced by the bus cycle. redler hy 2 pcr percha 


halt or continue after an error has been detected. Detection of a set one or 
more of the following DMA error bits. 


Status Register (xx94, xxB4, xxD4, xxF4) 


[ii [emerbeeeeCSCSC“‘“S*~*~*~*~*d 
2  -CHCK detected during a write cycle to the MicroChannel. 
3.  -CHCK detected during a read cycle from the MicroChannel. 
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Secondary Status Register (xx93, xxB3, xxD3, xxF3) 


[ii PemerDawed 


2 _—_—Exror occured during a linked list read for this channel. 


3 _— Error occured during a streaming data cycle. 


36 IRQ Interrupts 


There are 8 sources for the standard interrupt: the End of Operation status for each of the 
DMA controllers, and 4 external interrupt pins. One of the external interrupts is a 
dedicated pin while the other 3 are nmltifunction pins. Register OC indivi enables 
the interrupts. reo adv mga Sinclar ipso Register 0D will 
indicate an interrupting condition even if that interrupt is not enabled. The DMA End of 
pine tt ecg: Ale ear bactat le tele’ pbs ternean Sain saad 
external interrupts must be cleared by clearing the external interrupting source. 


ee a Register 4 indicates whether or not 
the interrupt goes to the bits 0 & 1 indicate which MicroChannel 
interrupt pin will be used. There are two dedicated pins and 2 multifunction pins which 
may be nsed as MicroChannel This allows the POS to select which interrupt 
level on the bus to use. one will be used at a time. The dedicated pins may be 
connected directly to the MicroChannel. Any multifunction pins used as Mi el 
interrupts must be buffered with open collector non-inverting buffers. 


3.7 INIT ROM 


The INIT ROM is an 8 bit wide 64 location PROM. Following RESET, the PROM is 
downloaded into the 82C614. The 82C614 register address, the Programmable decode 
address prog) ing, the multifunction pin assi and other configuration 
information is § here. Locations 00-3F of the INIT ROM are loaded into 820614 
registers 00-3F respectively. Note that some of the pga or bits within registers are 
Read , and are not written by the INIT ROM. The 82C614 will read all 64 bytes from 
the INIT Seg tart bp ly hagera Read only or unused bits should be 
progeunine © 0 nie ROM for compatibility with any future changes to the chip. 
e first two locations of the init ROM are not used, since these are read only registers, 
and will be in all future revs. These two locations do not need to be set to 0, and may 
contain revision or check sum information, or whatever the board designer wants. 


Until the 820614 is finished loading the INIT ROM, POSO & 1 return 00 when read, 


regardless of the value in the registers, & all 1/O is disabled from the MicroChannel side, 
except the POS registers. 


The INIT ROM can either be a fuse link PROM , or a section of the BIOS ROM. Each 
INIT ROM read cycle has the same timing as a memory read cycle, with a few exceptions. 
The address which is issued with ALE has the INIT ROM address on LAD1-6, and 1s for 
LAD7-15. After ALE goes low, LAD0-7 become inputs for the data, and LAD8&-15 remain 
outputs, and contain the INIT ROM address. -MEMR and -INITROM go low at the same 
time. -BHE will be a 1 and AO will be a 0. 
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read, Ifa use locations othe than ate end of tbe ROM, the INTTROM i If it is 


During RESET the -INITROM pin is tristated, Scr oe There 8 ¢ weak poly 
pre aa At the end of RESET, the 82C614 samples the 
INITROM pin. 


w If it is high, the -INITROM pin has the same timing as -MEMR for the init ROM 
cycles. A$ pis wb High Te The addresses are driven as described above. 


a If it is low, the -INITROM pin is driven low for the entire time the INIT ROM is 
being read, the -CS1 pin is go Ahag- hadi hy pk prada er 


— as the -! tpi ADEs wil be diven wi ¢ entire time if 

OM is sampled io low at the end of RESET. A BIOS ROM would normally be 

connected to -CS 

At the end if the INIT pears eas the -! ser OE Diy (the par pie cae 
register a now 

loaded bythe Rik KOM). erie alicns Sh abastsee tatninoan of external 


following f the ways the INIT ROM r= 
are some 0 e can. 
dee 


Separate Fuse Link PROM. Address lines hooked to AD8-13, output enable 
hooked to -INITROM. Data lines hooked to ADO-7. No external logic. 


Part of BIOS ROM (last 64 even numbered ). Tie -INITROM to ground. 
Connect -CS1 to the output enable of the OM(s). Connect the latched address 
7 gt Pips pute ls mice tapped Pel bbs mea tad Seance 

15 may be connected directly to the EPROM ee ee lines). Program 
Register OF bit 7 to a 1 so that the 820614 tristates INITROM signal after 
loading. No external logic. 


Same as above, excep’ BEE OP Gate fs Seats sormerincte Ores teen We endct 


the BIOS ROM. Contiect the same as the pgm re {signal to modi 
-INITROM low with a own resistor. Use the - OM to m ate 
address bit to the BIOS ROM to have it oad the desired locations. The -: 


signal will be driven low until the init data is loaded. Program Register OF bit? to a 


inverter from RESET may be used i of the pull down resistor if there is too 
much TTL loading for a pulldown to work pro; 


The read strobe for the INIT ROM will be equivalent to the 3 wait state cycle timing. 
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3.8 Programmable Decodes 


Four le decodes are which provide chip selects for or 1/O 
ies Cheb commgletels Debs with 2 bit addeee commer, decodiin a / 

memory or I/O biock in the address space. Another has a 20 bit address, and 
oan os or a memory address in the bottom 1M. The other two are 


There are two ways which a peripheral or memory on the local side may be accessed: 


1. From the MicroChannel (usually by the system processor, but potential 
MicroChannel master). This includes register accessing of peripherals: his ROM 
accesses, and RAM buffer accesses. 


2. By an 820614 DMA channel. Normally the DACK signals are used as DMA chip 
selects, but iding 2 programmable chip select decode for DMA will save gates 
in some implementations. 


The decoding on the MicroChannel bus not only provides a chip select for a memory or 
peripheral device, it also provides af nema Sap tit la gee 
should respond to as a MicroChannel slave. When the MicroChanne! produces eSS 
and status tion which triggers one of the p Seca leer pany eg 
the CDCHRDY line low and immediately begins eS ¢ local bus. en 
the local bus is free, the appropriate decode line is acti and the cycle is performed. 


Decoding for the MicroChannel is as follows: 


= Each of the address lines may be compared to a 0, 1, or don’t care. This is 
i with an address compare register, and a 32 bit address mask. A lina 
mask bit indicates a don’t care for that bit. (Decode 0 compares 32 address bits, 
decode 1 compares 20 address bits, and decodes 2 & 3 compare 16 address bits). 


a POS bits may be used for address compare instead of some of the bits in the 32 bit 
registers, as explained later. 


a A programmable bit decides whether the decode is active for Memory cycles or 1/O 
cycles. Two bits decide whether the decode is active for Reads and/or W. i 


rites. 
a The decode pin (-CSn) will not become active until the local bus is arbitrated for, 
and the bus cycle is initiated. 


a A pro bit decides whether the decode is a Chip Select or a Strobe. A 
is valid with some setup and hold time to the command strobe. A Strobe 
has the same timing as the command strobe. A decode may glitch at address 
transition times. A strobe will not glitch, and may be connected to the clock or clear 


uts of a flip flop. bbl | shows a functional block diagram of the 
MicroChannel desoding section o: Becode 0. ; 
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eee eA ee Se There is a bit for each DMA channel. If the 
tne co a al Se Ooi Ges accesses by that DMA channel. The 
ry ied wemtimee pa! pena (Bemary or 1/0, , read and/or writes) which is used for the 
MicroChannel will be used for The decode will NOT be active for DMA 
operations oor rom kp 1/0 ports (parts stared with only a ACK signal, abd no 


The programmable decode pin is the OR of the MicroChannel decode and the DMA 
decode. 


Ee a 
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POS relocation for Programmable Decodes: 


aniordes 2 eee De pica ee ge AL kellie mbapepint nee bgt a nener pla rwesd 


Tee ae allow POS information to relocate the local peripherals 
The 8206 4 has three leve. levels of POS relocation. ER RA 


device, one for relocating a ROM BIOS, and one for relocating « RAM butter 
decode may be programmed to use one of these relocation methods, or no relocation at all. 
Each relocati is described below: 


on method is 


m= 128 byte relocation. eh ees for [/O devices. There are two modes for 
128 byte relocation. inte e is set on a chip wide basis, and cannot be set 


individually for each decod 
Mode 0: POS4 bits pep sarge tem bits 7-10 of each decode 
tion. This provides 16 different 
H/C locati mere tvailable for 1 128 28 byte pis selscahon, 
Mode 1: POS4 contains 2 bits for each programmable decode. These bits 


elu wen peripberals onthe local bu decode. This mode is 

when peripherals on the local bus already have specific 

commonly se addresses on the MicroChannel, such as serial 

ports, ports, or disk controllers, and the 820614 is 

rovi B acebercel of che ncrenal per heral, br Maoge es 
necessary to relocate decodes individually. 

sslenments are: 0-1 Decode 0, 2-3 Decode i. 45 Dice 2, 6-7 


a 8K byte relocation. This is optimized for ROM BIOSes, which normally reside in 
the C0000-DFFFF range. bits 4-7 address bits 13-16 for each decode 
which is pro ed for 8K relocation. This allows all 16 ROM areas to be 


a 128K relocation. This is optimized for a RAM buffer. POS4 bits 0-3 specify address 
bits 17-20 for any decode pro; for 128K relocation. Note that this uses 
some of the same bits as relocation in mode 1. If 128k relocation is used at 
the same time as Mode 1 of 128 byte relocation, decodes 0 & 1 should generally not 
be programmed to use 128 byte relocation, although doing so will not cause 
improper operation. 
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oe 3 
Relecatien Relocatian 
Bits Mun tng 
(See tent 
Belew) 
Decode @ peat 
Address 
Compare 
Registers 


Micre 

Chonnet 
mM/-10 & 
St atust 


Tne POS Relecatian Muxes replace some 

ef the programmed camparer ragister bits 
with POS bits, Which bits ace replaced 

Is dependant en the POS retecation meda 

in use. The MASK bits 4re stihl tn effeet 
fer bits centrealled by POS relscetiens 


AUVNIANITARad 


Programmable 
Decode @ 

Functional 

Block Diagram 


PIGS BIed PIVOTS 


HMicre Channel Address 
Decode Seetien 
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Subset implementation of Programmable Decodes: 


Phe Sal Papienensatine of he mrce amas ie doce (oe (bes © comederaite muaiter of 
registers. It is doubtful that all 4 decodes will require the full implementation. To reduce 
complexity, 3 levels of support are specified: 


a Level A Full implementation (32 bit address compare and mask). 
= Level B re or BIOS ROM only. Address bits 20-31 read as Os, mask bits 20- 


, A20-23 low and MADE24 high). 128 byte and 8K. 
relocation are allowed, but not 128K relocation. 


a Level C I/O only. Address bits 16-31 read as 0s, mask bits 16-31 read as Is, 
Memory read and memory write select bits read as 0s. Only 128 byte 
relocation allowed. 


The implementation of the 82C614 is as follows: 
DecodeO LevelA 
Decodel] Level B 
Decode2 LevelC 
Decode3 Level C 
3.9 Fixed Decodes 
Five of the multifunction pins may be programs as fixed decodes. The fixed decodes 
oles” in 


are for I/O only. They decode the 5" the 82C614 register area, and therefore are 
f POS2 ‘S They are active for 1/O reads 


8 
8 
8 
8 


Register xx08 selects the number of wait states, the data size, and whether buffered writes 
are allowed for the fixed decodes. 
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3.10 Data Parity 


The 82C614 supports ak pp the MicroChannel bus. POS3 bit 5 determines 
whether data parity is enab od Gr disabled. If this bit is 2 0, -DPAREN and DPARO-1 will 
not be driven and will be ignored as inputs. 


As a slave, the 820614 will generate cles by driving the DPARO-1 
along with the data, and activating yy hice degre pt Rat oic ties wane 
= eae 
pin if ¢: 


As a Bus Master, for write cycles the 820614 will ST: information on DPARO-1 


and drive -DPAREN active. For read cycles, the par Fe heard 

-DPAREN is active, and indicate a parity error in the status register of the DMA 
serviced, 

3.11 Streaming Data 

The 820614 supports data cycles of 1000S when a Bus Master. This allows the 

S204 fo il or empyy ts FIP Ra coterie Grea anes POS bit 7 


determines whether es be used. a es will only be 
pio when te arene ve abo appar Streaming data. ws ? 


speci i porehtered ing) and the 
boun: Al-0 = 00) the 20614 will -SD: OBE low, and rm str data 
pare either the FIFO is empty os empty), the SCI Dorecnoed 
off the bus, or the slave terminates the streaming transfer. 


he rsa da Sepp ae pte ge Aid spanbeacgh adele pr AE reg 
perform basic cycles until the address becomes double word aligned befo: . 
streaming data cycle. This may include one byte and one word transfer. if the 
detects one eT poll pled dhe diibel aera Streaming data transfer, the 
tranter wil be ferminateg, and the byte will remain in the FIFO yas hae piled trigger 
point is reach This avoids transfers ins one wo 
oy be a streaming bata transter. I the particular DMA channel hes 
seashied eeisal Cora thn tial Goes oll be tenia using a basic cycle. 


The 820614 ma Pry grees papa ie wipe eS radepepey or to read a linked 
list entry into a DMA controller. Linked list entries should be on a double word boundary 
pe provide te Paiost Hanes, Lite that linked list entries MUST be on a word boundary 


for proper tion. DMA addresses should also be on a double word oe 
pea kiaht gd test transfers. DMA addresses may be on a word or byte boundary if 
Streaming ee 


odd byte boundary (ail sransfors sail be byte transh 
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Streaming data ses. The 820514 wil increment the" ddress by two (one word) on 


increme The 82C614 will increment the Serces by tro oee SO on each 
data transfer, and the slave will do the same. ‘ ae ah yc ae ee crak 
ports on the access the same addres. faeces aoemelo tecea 


very useful. 


If the slave indicates that it is an 8 bit streaming data device (-DSI6RTN is not active and 
~SDR0 is active) the 82C614 will do standard, non streaming cycles. 


When the MicroChannel side of the 82C614 becomes a bus master, it reprioritizes the 
FIFO requests and linked list transfer requests after each bus cycle (linked list reads are 
always done consecutively, however). poe data transfer is considered one bus cycle 
in this priority scheme, and will not a aaa 


3.12 Extended POS 


Extended POS is a for the ee ee 
te The S20614 allows the 256. the 256 byte register set to be accessed through Extended 


Extended POS ues POSS sd FOS a pointe, POSS asthe data window fr od 

ter accesses, and POS4 as the data window for even register accesses. When POS7 is 
OG extended POS is disabled, and POS3 and POS4 act as regular POS registers. POS6 & 7 
power up paces = that rca and POS4 are immediately available for systems which do 
not use the extended POS. Any value other than 00 in POS7 and POS to 
data windows. The 82C614%s ropister set is mapped into these windows when POS7 = 01. 
All other combinations are reserved at this time. Note that 5 areas of the 82C614 register 


set may oe eres herals on the local bus. Accesses to these addresses will cause 
a bus cycle tical Gan jetta: if it rep acocaad toon a haemal 1/0 ede. 


ros [ rose [wostemeewmee 


lar POS3 and POS4 POS disabled). 
cay Registers 00-FF. a 
02-FF x No Operation. Reserved. 


Register x04 bit 2 must be a 1 for extended POS to be enabled. This bit is determined by 
the INIT ROM. If Extended POS is disabled, all accesses to POS3 and POS4 access the 
normal POS3 and POS4 registers, regardless of the value of POS6 & POS7. 


Note that after the 82C614 has generated a -CHCK, POS6 and POS7 switch functions, and 
rovide -CHCK status information, until the -CHCK status is reset through POSS. 

Extend ded POS continues to function during this time, the pointer registers are just not 

available for reading or writing. 


Extended POS accesses are performed even if the Card Enable bit in POS2 is 0. 
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3.13 Multifanction Pins 


In addition to the standard local bus signals, there are many signals which some local 
i reduce the count of the adapter board if 


assigned, allowing ion, The INIT ROM programs 
the registers which select what signal is present at each ifunction Pin. These initial 
setting, selected by the board designer, may be overridden by writing to the registers 
controlling the Multifunction pins. 0 


If a Multifunction pin is to be not used, it should be programmed to selection 0, ing it 
an input bit, Many of the signals are available on more than one Multifunction pin. This is 
done to allow as many combinations of signals as possible to be used by one adapter card. 
The same output signal may be programmed to more than one Multifunction pin with no 
problems ting. Pro ing more than one Multifunction pin to the same input 
ignal may cause unpredictable results. The Inputs will probably be ORed inside the 
$14, but this cannot be counted on, and may from Rev to Rev, unless 
included in the spec. Any combination of Multifunction Pins may be 
programmed as Input Ports, since each has its own bit in the input register. 


The following is a “pin description" of each si which may be provided on a 
Maistunctiog Pic, Whe Malstuncion pas wach may be programmed wo provide the signal 
are listed in the MFP# column. All outputs are 4mA Totem Pole. 


Multifunction Pin Definitions 
Inputs: 


This is the default state. Unused Multifunction 
pins should be pro; to this. It is 
Selection 0 for all § pins. When pro: 

an input bit, the state of the pin can 


through register OF, MFP0 is bit 0, MFP1 is bit 
1, ete. Actually, Register OF will read the state 
of each pin regardless of its programming (even 
if an output), but programming it as an Input 
Port guarantees that the pin will not be used for 
any other function within the 820614. 
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Local Side Input Signals 


1,7 


Additional local int 


sore imerrupt tapas 


propria 2 ear on a 
ae po programmes to ape 0 4 ey 


Active low MicroChannel decode. Used if the 
eo, aud fixed decodes are not 
cient for a complex decode. Should be an 
unlatched decode of the status and address 
Los only. When this signal is low at the 
begining of a MicroChannel cycle, the 82C614 
be the addressed slave for that cycle, and 
arbitrate for the local bus. If neither pin is _ 
to this, the external decode will 
always be inactive. External logic should 
decode M/-I/O and the address li 
(including E24 if a memory decode), 
This decade must be done in 35nS or less in 
order to allow the 82C614 to om with 
-~CDDS16, CDCHRDY and -CDSFDBK in 
time (-CDDS16 i is the critical path). 


Data size for the external decode. 0=16 bit, 

1=8 bit. Internally inverted, then ORed with 
ed 08 bit 5. Sampled only when Ext 

Decode is active. This pin is only useful if there 
is more than one device using External 
MicroChannel Decoding, and the data sizes of 
the devices are different. The programmable 
eo ia pln gee may be used in all other 
in must be: stable within 35nS of 

~_ MicroChannel address and M/-1/O 


valid. If no pin is programmed to 
rovide this function, it ft defaalts toa l. 
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MicroChannel Side Input Signals (continued) 


Indicates whether the adapter card is plugged 
into a 16 or 32 bit slot. Should be tied to one of 
the GND pins of the 32 bit section of the 
connector and a resistor. 0=32 bit slot, 
1=16 bit slot. This pin performs no 16 or 32 bit 
itching directly. Software may read regi 

07 to read this information, and rogram the 
82614 logic for either a 16 or 32 bit slot. 


During 

will be either driven low, or floating high. 
both cases the 820614 is not likely to be a 
memory slave at that address. 
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as on Output Port will be 


pes bool controlled by software. The system 


Ir may write to the bit through register 
DF MFPO uses bit 0, MEP) ces bith, etc. 


AO O 0,4 Latched Local address bits 0-3. These pins 
Al O 1,5 may ide the latched address bits, to 

A2 O 2, 6 aves tting an external latch on the board. 
43 Oo 3,7 Note tite only 8 bits of data are needed, 


AD8-15 may be configured as latched address 
oan also. the section on the local bus for 


Local address bits 16-23. These address bits 


0, 

i 

3 the local bus, the MicroChannel eidremes 
4 16-23 will be latched and copied onto these 
5 lines. During DMA cycles, the register for 
6 local addrest 16-23 will be placed on these 
7 lines. 

0 

1 

2 

3 

4 


Chip selects 4-8. Active Low. These are — 

the Fixed Decodes, which decode the 

unused I/O areas within the 82C614 register 
set, -CS4-7 decodes an 8 I/O port range 
while-CS8 decodes a 32 I/O port range. The 
decodes may be programmed to be active only 
for MicroChannel accesses, or both 
MicroChannel accesses and DMA accesses to 
one channel. Each of these chip selects has one 
particular DMA channel which it may be 
activated for. If a decode must be active for 
more than one DMA channel, a Programmable 
Decode nae should be used instead, or 
external logic may be used to gate the DACK 


00000 | 00000000 


1,5 DMA Terminal Count. Active during the last 
local bus cycle of a DMA channel. If the cycle 
is gg to Local, it will be active for both 

cycles. 
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Local Side Output Signals (continued) 


2, 6 Address enable. Similar to the signal of the 
same ee Be ces to leplet y ee 
‘or es to cit rts. It 
be low for all bicroCEannel Actoaees 80 
the local bus, and DMA cycles to addressed 
Memory or I/O. 


This signa! goes low to indicate that the bus 
cycle being performed on the local side was 
initiated by the External Decode from the 
MicroChannel. It has the same timing as a 
Chip Select line. 


Local -S0, -S1, and M/ -1/O. These signals 

be used if the peripheral being attached 
to the local bus has an interface which looks 
more like the MicroChannei than the AT bus. 
They have the same definition as the same 
signals on the MicroChannel bus. They are all 
activated with ALE, 


POSS Bit 3 POS register 5 bits 3 and 4. Aliows two bits 
POSS Bit 4 of POS information to be passed to the 


peripherals. 


Additional MicroChannel interrupts. These 
pius allow additional MicroChannel interrupts 
to be hooked to the 82C614, allowing the 
system to choose which interrupt is used by 
programming the POS. Only one interrupt will 
ever be activated at any one time. The rest will 
be high. The Multiftunction pins do not have 
the drive capability to drive the Mi 

directly, so an open collector buffer should be 
used, and p resistors placed on the input, 
so none of the pins are driven before the 
82614 is co -TIRQA and -IROB are 
dedicated pins, and are capable of driving the 
MicroChannel directly. 
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3.14 Multifunction Pin Programming 


PRELIMINARY 


3 

: te ia : g i & 

i hal Le 2 pial th g iets te 5 
wodtauAnn. I? wocmvuomn To on <muAnin tT wacmuAmn 
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i to ce a ae 1 
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+ 
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CHRES 
-IRQA, -IRQB 


DREQ 
-DACK 


-IOR/-IOW/-MEMR/-MEMW 
READY 


~CS0-3 

LOCALINTO 

-INITROM 

cLK 

-CHCKIN 

MULTI FUNCTION PINS 


SIGNAL PINS TOTAL 
SPARE PINS 


GROUND PINS 
YCC PINS 


TOTAL PINS 


3 oe & + Pereyeeetee Canoe Sar) et 3 BRNNN NER RNR Ne be weet 3 
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4.3 Pinout List (by pin number) 


BYAIaARRANATSSAIRALHHASSRBYRULYBABSSSHGRS 
SGRGREGEGESSESSETSSSSEBERGEEREEBESERSERE 


1 
2 
3 
4 
3 
6 
7 
8 
9 
10 
11 
BA 
B 
14 
65 
16 
17 
18 
19 
20 
21 
2 
23 
24 
25 
26 
27 
2 
2 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
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44 Pinout List (by pin name) 


Si 
-*SDRO 
-SDR1 

-SDSTROBE 
-SFDBKRTN 
AD 
Al 
Ald 
All 
Al2 
AB 


BERESSsrAaPUVssHgggesavasPRRPESRsan sayy 


151 
% 
Dp 
7 

12 
44 
92 
% 
37 
38 
Kd 
28 
29 
30 
31 
qm 
& 
26 
22 
23 

107 

108 
42 
2A 
25 

157 
&& 
8&9 
& 
85 
93 
& 

ui 

116 
5 
18 

110 

115 


PASHAVRRARMABYBARRERBRABSBEBBE sz ouGh 
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5.0 PIN DESCRIPTIONS 


The following section describes the function of the 82C614 signal pins. All signals that 
connect directly to the MicroChannel have the proper structure hopes colleen, totem 
pole, tri-state) and proper current drive as specified in the Micr specification. 


TS = TriState 
OC = Open Collector 


MicroChannel PINS 


Address Lines 0-31. These pins transfer the 32 bits of 
address to and from the MicroChannel. The 82C614 
drives these lines when it is the master and receives these 
lines when it is a slave. These pins connect directly to the 
MicroChannel. 24mA TS. 


Memory Address Enable 24. The 820614 drives this line 
when it is the master and receives this line when it is a 
slave. As a bus slave, when this line is high the 82C614 
ignores the A24-31 inputs and assumes are all low. 
As a bus master, the 14 drives MADE24 high for 
addresses below 16M (A24-31 low) and low for addresses 
of 16M and above (A24-31 non zero). 24mA TS. 


DO-15 1/o Data Bits 0-15. These lines are used to transfer the low 
order 16 bits of the MicroChannel data bus. These lines 
connect directly to the MicroChannel. 24mA TS. 


i/o Data Parity Bits 0-1. These signals represent the odd 
parity of the lower 16 data bits on the MicroChanne! for 
th read and write ge The direction is the same as 
that of the data bits. These lines are connected directly 
to the MicroChannel. 24mA TS. 


Data Parity Enable. This signal is driven low to indicate 
that parity information on the bus is valid. The 82C614 
drives this signal low during write cycles when a Master 
and Reads when a slave. During reads as a Master and 
Writes as a slave it uses this line to determine whether 
parity should be checked. The direction of the line is the 
same as that of the data. This line is connected directly 
to the MicroChannel. 24mA TS, 
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Arbitration Level 0-3. These lines are used by devices 

arbi for control of the bus. The 82C614 rca 
receives lines when it ests the bus. These lines 
ee directly to the MicroChannel. 24mA 


Arbitrate/Grant, When high, this line indicates that an 


arbitration cycle is in progress. When low, the 
d aed the ben. the fas, Thi ine may be connected 


Preempt. This line is driven low by devices esting 
the bus. The 82C614 drives and monitor this Line in 
accordance with cation. The 


the MicroChannel 
82C614 will relinquish control of the bus within 7.8 
microseconds afte after PREEMPT 


-SDSTROBE O Streaming Data Strobe. This line is driven low to 
indicate that data is valid during a streaming data 
transfer, The 82C614 drives this line when it is the 

This line must 

gh a 24 ma 
buffer. A 25K pollen fosision should he commeceed to fh 
output of the buffer. 4mA TS. 


g Data Request 0 and 1. These lines indicate 
the addressed device supports streaming data transfers 
at which these transfers can 
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Address Decode Latch. This signal is used to latch the 
addresses and certain status lines on the MicroChannel in 
transparent latches. The 820614 drives this line when it 
is the master and receives this line when it is a slave. 
This line must be connected to jae snag ae 
through a 24 mA bi-directional buffer. 4mA TS 


Command. This si rovides the command 7 tron 
for MicroChannel ces than s 


cycles streaming data 
es. When the 89C514 is the master it drives this line. 
sai in d slave it receives this Hine. This line must be 
connected to the MicroChannel through a 24mA bi- 
directional buffer. 4mA TS. 


Status 0 and 1. These si 
conjunction 


ith M/-1/O of the te of {fn 
wi - teed occurring 
on the MicroChannel. The falling edge of either is used 
to indicate that a cycle is starting. The 820614 drives 
Foie lined Gta 11k the austier and eccieu Gas hen 
it is aslave. These lines must be connected to the 

ay aaa through a 24 mA bi-directional buffer. 


Memory/1/O. This signal indicates whether the current 
cycle is a drives ne 1/O neat When the 820614 is the 
master it drives and receives it when it is a slave. 
This line must be coainiecend to the Mi 1 

through a 24mA bi-directional buffer. 4mA TS. 


op 


et tr OS OS 
SH mOeQeHoo 
ROmMOnOr 


TTL Direction. This line is used to control the direction 
of the "245" type buffer that is used on the "strobe" signals 
identified above as requiring an external buffer to 
connect to the Mi el, This line is high to 
indicate that the 820614 is the bus master and the 
buffered signals should be driving out onto the bus. This 
line is low at all other times. 4mA TP. 
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MicroChannel PINS (continued) 


Channel Reset. This active high line indicates 
Goufipmation registers Gunn the INITROM cid all 

ion registers from other 
registers will return to the default state. This line may be 
connected directly to the MicroChannel. 


Byte High Enable. During 16 bit transfers this line is 
used to indicate whether or not the data on D8-15 is 

valid. If BHE is low and AO is high, a byte transfer on 
D8-15 is occurring. If BHE and AO are low then 2 16 bit 
transfer is occurring. The 820614 drives this line when it 
is the master and receives it when it is a slave. This line 
ey be eee re ee oe 24mA 


-IRQA-B ¢ System Interrupt Request. 
cause = ise jac ony Arocaren'y Mic en bs. 
activate an of process in' m of the 
DMaA controllers or from any of the Ibcal bos insecure 
- sea If POS control of the interrupt ere plier 
itional System i lines are available u 
the multifurction pins. These lines i be cee 
directly to the MicroChannel. Note that since these lines 
are open collector, an external 4.7K ohm pull-up should 
be used if these lines are not connected directly to the 
MicroChannel. 24mA OC. 


Card Data Size 16. This pin is driven by the 82C614 as a 
slave to indicate that it is a 16 bit device. The 82C614 
will drive it low for all register accesses. It will also drive 
it low for accesses to a local peripheral if that peripheral 
Se tt rogammed 

e ¢ may be individually programme 
for an 8 or 16 bit data size. The fixed decodes may be 
programmed as a block. If an external decode is used, 
the data size information from the external decoder is fed 
into one of the multifunction pins. The 82C614 passes it 
onto this line, and uses it internally for steering. The 
820614 does not assert this line during master 
pce This line may be connected directly to the 

icroChannel. 6mA TP. 


These lines are driven low to 


Card Data Size 16 Return. This is the logical OR of all 
of the individual CDDS16 lines on the MicroChannel. 
As a master the 82C614 monitors this line to determine 
the data size of the addressed slave. This line may be 
connected directly to the MicroChannel. 
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MicroChannel PINS (continued) 


Card Selected Feedback. If the 820614 is successfully 
addressed asa slave it will drive this line low to indicat 
that it has been selected. This line may be connected 
directly to the MicroChannel. 6mA 


Card Selected Feedback Return. This signal is is the logical 
OR of all of the individual COSFDBK lines on the 
MicroChannel. When it is a master, the 82C614 monitors 
this line to determine if the addressed slave actu 
exists or not. If the slave does not exist, the 820614 can 
be p to indicate an error for that DMA 
chon to assert CHCK, or to ignore the error (for 
diagnostic purposes). 


Card Channel Ready. This si mpery slave devices 
to extend the current Mi ah prasbaelhn this 


an 
somites The 820614 Srives this signal when nie isa 
slave. 6mA TP. 


Card Channel Ready Return. CDCHRDY dem he 
AND of ail the individual CDCHRD 

82C614 receives dis ne when is unoeer eg that it 
may extend bus cycles for slaves that request it. 


Channel Check. This signal is driven low by the 82C614 
when a slave to indicate a write re Doe oe 
from a device on the local bus. The 82C614 also receives 
this pin, Su nee Curing CAC oes ite Wren ara 
master. 24mA OC. 


Card Setup. This si is driven low to indicate that 
access to the 82C614’s POS registers is ired. When 
CDSETUP is low, the 82C614 will only aliow I/O 

accesses to the POS register space and will only decode 
mddicer lines AO-2. 


el 
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Adapter Logic Pins 


Address/Data Bits 0-15. Walls toe ALE Seale 
5 i high (and for some hold time) ds bus contains a focal 
Tread command is active, this 

Serle Wit conta oomianl banka dec 

pei homrnmeray tepirtaerrebig 
contelns write dats. These signals function slightly 
differently during the INIT ROM | See the INIT 
ROM section for further details. ber 


Local Address Latch Enable. This signal is used to latch 
the local address from the 820614 LADO-15 lines, It is 


mnt? 1G ama transparent latches may be 
used. 4mA TP, Pe . 


DMA Reguest 0-3. These lines are used iy besneca 
devices to request 2 DMA transfer. The ion of the 
eeanates Cee nnee by the eo ecmang © eee 
channel. Configuration registers indivi rogram 
hese Dale fo be tee © triggered or level triggered. 
may be p to be active high or low as a 
bl The priority of these lines can be set to fixed or 
rotating. 


DMA Acknowledge 0-3. When an internal DMA 
controller is performing a local bus cycle, it’s associated 
DMA acknowledge is x is active. It is activated slightly after 
she arene aes ae Sip ees cues Ce eee 

between consecutive bus cycles. bad saree 4 of these 
signals is programmable as a group. 


-IOR, -MEMR 1/0 1/O and ee Ou Read Strobes. These lines Te ony the 
Tee antes, ms Memory reads. 8mA TS (-IOR), 4mA. 


DACKO0-3 


-IOW, -MEMW I/O lb and Memory Write Strobes. These lines provide the 
for I/O and memory write cycles. 8mA TS 
(IO), 4mA TS (-ME) MEMW). 
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Adapter Logic Pins (continued) 


Local Bus Ready. When the 820614 is accessing a local 
device, this pin is used by the device to add wait states. 
The 82C614 will only sample this pin after the internally 
pop ereawalemics for that decode have been 

exhaus 


-CS0-3 oO Programmable Decodes 0-3. These four lines may be 
programmed to provide aed MicroChannel slave 
decoding functions elimi e need for address 
decoding logic on the board. output can be 


to respond to an I/O or memory area, and 
may be relocated by the POS hy 4mA TP. 


Local Interrupt 0. This input bused by ie poe 
devices to get service from the system. i is input 
low causes a MicroChannel Interrupt, if enabled. This 
line should be held low until the interrupt is serviced. 
more Local Interrupt lines are provided by the 
multifunction pins. 


Initialization ROM Enable. Shortly after CHRESET 
‘oes inactive the INIT ROM is downloaded into the 
14, This pin is a chip select for that ROM. It is an 
input just after RESET to determine the INIT ROM 
loading protocol. See the INIT ROM section for further 
details. 4mA TS. 


Clock Input. This input is the master clock that drives 
the MicroChannel state machine and all timing for the 
area It should be connected to a 40MHz 


Channel Check Input. This input is used by the adapter 
logic to signal a serious error condition. If it is active 
during an access from the MicroChannel, the 82C614 will 
activate -CHCK on the MicroChannel if enabled. If it is 
low during a bus cycle initiated by one of the 82C614 
DMA controllers, it will set the CHCKIN bit of DMA 
controllers Secondary Status register and optionally halt 
the DMA controller. 


Muki-Function Pins 0-7. These eight lines can be 
programmed to a variety of functions to “customize” the 
interface to the ter logic and peripheral chips. Th 
can be pro ed to provide such functions as an 
function, Terminal count, more local address lines, local 
CPU interface support, etc. 4mA TS. 
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60 Operating Considerations 


6.1 Absolute Maximum Ratings 

Parameter Symbol Min. Max. Units 
Supply Voltage Vee - 70 Vv 
Taput Voltage V; 0S 35 Vv 
Output Voltage Vo 0.5 55 Vv 
Operating Temperature Top -25° &s c 
Storage Temperature Tec -40P Rs Cc 


NOTE: Permanent device damage may occur if Absolute Maximum Ratings are exceeded. Functional operation should be restricted 
. ta the conditions described under Operating Conditions. 


62 Operating Conditions 


Parameter Symbol Min. Max. Units 
Supply Voltage ° Vee 475 525 Vv 
Ambient Temperature T, 7" Cc 
63 DC Characteristics (Tg = °C to 20°C; Ve, = 5V +/-5%) 

Parameter Symbol Min. Max. Units 
Input Low Voltage Va. a 0s Vv 
Input High Voltage Vax 2.0 - 7 
Output Low Voltage Vou - 0.45 Vv 
Output High Voltage Vou 24 . Vv 
Input Low Current ky, - +10 vA 
(@ < Va; < Ver) 

Power Supply Current @ 40MHz loc mA 
Output High-Z Leakage Current lon - +10 vA 
(0 < Vin < Ver) 

Static Power Supply Current locss mA 


IoL=Ion =4mA: -ADL, -CMD, -CS0-3, -INITROM, -MEMR, -MEMW, -S0-1, -SDSTROBE, ALE, 
DACKO-3, M/-IO, MFP0-7, TTLDIR. 


IpL=IoH=6mA: — -CDDS16, CDSFDBK, CDCHRDY. 
IoL=loH=8mA: _—_-LBHE, -IOR, -IOW, ADO-15. 


IoL=!0H=24mA: _ -BHE, -BURST, -CHCK, -DPAREN, ee -IROB, -PREEMPT, A0-31, ee 
D0-15, DPARO-1, MADE24. 
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78 AC CHARACTERISTICS 
7.1 Local Bus Cycles (Normal Cycles) 


Tmeanyomamecveues ——SSSCS*dSC 
[00 news Cid 
[ak abasoeapnnizinwe —«d CS 
Ea 
Ex 
ro 


a 
[ues conaimmasinainiemaizimcis «tO | sos 
[ios aden connunoecie = = | as 
t107 Read data invalid from COMMAND inactive | o | 40 | os | 
[not commoninwss SSC‘ 
ioe cn miriam communis SiO | os 
[cid acrapncomandaie «|| os 
[iit paces conouanoansie ———SSC*d | 
ii? Aiken comune Sid wf = fs 
iid Wintamrepwconmunouiwe Ss fs 
[iis Wintomsteecomanminde | o [- [as _| 


Note: Add 100nS per wait state to t106 timing. 


or de 
re 
[ist conmanoincintn amore «dT | | 
ist aadatratiionmeaovecie ———SSC«idt SSS _ | 
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Local Bus Cycles (Normal Cycles) continued 


PomgmanG SCSCSC~*dC«C || 
[smd pace inten namie + so | - | os 
ee 
[a2 conto inci ea onsorincieimey | 50 | - | as 
[eK pastnincinton Ducimmenen | - | [as | 
Ms acuiniemcaamaie «df= fa fs 
[nA achacictenconoanminde «pS | fs 
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72 Local Bus Cycles (Compressed Cycles) 


[mans rome ees SSC*d Cn || at | 
[oo apievan SCSC~“~*~‘“‘“rCT SS 
fot aesoemeann SC*t Ss | ws 
[nee noes natmainewe ——SSCSC* S| 
a 
[tot ce atencmowwin Sst | ps 
[0s conneaoaie tom aisinie | w= | 
[ios aaicaritimcomanmae | - | @ as 
[AT Aeenimatstncomenmine +f fs [as 
[noe comanoniewas ———SSSCSCi | 
Ee 
[th0 eacencominmaie Sip | fs 
[tt Dac itm ConounDimaiw———SS*d S| 
[2 AeaivtmcomanDinie ifs |= | as 
[it Wie dnisten ceamiwoase =| | =| as 
[is wie nition communis «ds |= | os 


Note: Add 100nS per wait state to 106 timing. 


geo a a Oe al 
131 COMMAND inactive from READY active | 2s { - | as | 
{132 Read data valid from READY active }- | 1 | os | 


Revision 1.6 Page 83 
Me 2094116 0009543 350 


Data Sheet PRELIMINARY 
$0614 AC Characteristics (Ta=0°C to 70°C; Vecr=5V +£5%; CL=75pF) 


Local Bus Cycles (Compressed Cycles) continued 


rn 2 
[M0 noo | f- [as 
[est Drscninciton Dictansietmoiniig | 0 | - [as 
[eet commoincictarionman mea | s|- | ws _| 
[eS Deena Dactaicintwoey | = | a | as 
[ads aewintencoawwaie Sit | os 
[nMs acini comanomein «dts t- [as 
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82C614 AC Characteristics (Ta =0°C to 70°C; Voc=5V +5%; C.=75pF) : 


7.3. MicroChannel Bus Cycles (Slave Cycles) 


BASIC TRANSFER DEFAULT CYCLES 

(200 ns Minimum) 

{201 Status active from Address, M/-1O, -REFRESH and MADE2A ot oe oe 
valid 


ee 
[tA Sampaio Sid ws fs 


ere ee ey 
[ao winnawnme C~C=“‘iCO YC 
[as oan SSC‘ 
[06 aoirinwen ———SSC~=“‘*é‘sr CCCs 
ee 2 


1208 Address, M/-IO, -REFRESH, -BHE and MADE2 hold from ke oe 
-ADL inactive 

1209 = Address, M/-IO, -REFRESH, -BHE and MADE24 hold from ce ae 
~CMD active 


ee 
[2 ommpeantince dw ts 
a 
ee 
eee eB 
[aie _-conroaraictonAdiewommansowse | - | @ | as 
[aR smpemnaictenAdiewnwnanome |_| | as 
[ais aweictomaiiens Cd SL 
[ais owpinws —SSCSC~i wT 


Eee 
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MicroChannel Bus Cycles (Slave Cycles) continued 


BASIC antlers DEFAULT CYCLES Units 
(200 ns Minimum 


Yas Danny Sed a co 
a Ee a 


we moramee Les 
(valid only when £202 less than 65nS) 

ae 
[eat anaaniciien minim dt Of | 
[2 taint omni - | #[s_| 
[aes omnimomsomam it | fs 
[ek cominomeama «dt | | 
[ab mioneantete dt | | as 
a ee 
ee 


EGE Goce tnmeny NED | Mem Mee] ome | 
[aick mpm Cw 
[aa cocmovininteaanmpans | | @ | as 
ee 


t227 CDCHRDY inactive from status valid and previous -CMD 

inactive (valid only when 201 greater than 30S) 

inactive (valid only when t201 greater than 30nS) 
228 CDCHRDY active from -CMD active | o | 30 | ms | 
228R CHRDYRTN active from ~CMD active |o | so | os | 


{228D Read Data valid from -CMD active (used with 1228) | o {160 | os 
[ass cocmoricimcocunrmee fo fas|s_| 


a ae rc cs Ee IS SNe ee PT Ta 5 ee OE 
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820614 AC Characteristics (Ta =0°C 10'70°C; Voc=5V +5%; CL=75pF) 7 . 


MicroChannel Bus Cycles (Slave Cycles) continued 


= TS] 

CYCLES (> 300 ns Minimum) 

[isk ompicwm SCT] 

a 

a 

= commer [+ [> [- 
inactive (valid only when 1201 greater than 30nS) 

= seme | [= |= 
inactive (valid only when (201 greater than 30S) 

ea A 

[129M Read DatavalidtomasterfhomCHRDYRTNactve | =| 60 | mS | 


1229A “CMD inactive from CHRDYRTN active | 6 | - | os | 
a ne is [ela 


Revision 1.6 Page 87 
M@ 2098116 0009547 TTh 


82C614 Data PRELIMINARY 
820614 AC hat aeseietle (Ta=0°C to 70°C; Voc=5V 45%; CL=75pF) 


MicroChannei Bus Cycles (Slave Cycles) continued 


og ee ee 
(DMA SLAVE) 

ee ee 
[ahi ana ewrin te ain Bor Gumainimsd | 20 | - | as | 
[ae remeron Atn/cnTinte creme [0 | 0 | as 
[ath mmeriniceaminim «tm | [as 


oS See 
channel after the inactive state) 

ee a 
FO DO 
[OS Dewtensivimaarernamee [0 | [a | 
[OSA Dita sivimirinvin [0 | 50 | as | 
[6 bic ematainemamornataa [0 | 0 | as 
ee a 
[2k Atanitemehaeeaneonra-crrane [0 | - | aS | 
GAD. eben ds fom ARG/-GT WARD oes [so [as 


a eee 
(DMA SLAVE) 

a 
[2G nateabatdtenana/erreamoree | 0 | - | as 
[ane amaintmane/onrnte ten | us| - [as _| 
[aC unwed Ls 
[260 Smminnmamrorneowran | ws [- | os 
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PRELIMINARY 82C614 Data Sheet 
82C614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +5%; a) 


MicroChannel Bus Cycles (Slave Cycles) continued 
DIRECT MEMORY eoollan SINGLE DMA TRANSFER Units | 
(DMA-Controller Controlled 

-BURST activated by the DMA controller from the first 
-CMD active. 


-BURST released by the DMA controller from the last 
Status active 


ee } 1252 TC setup to -CMD inactive (slower than 2000S eycies) | 30 | - | oS | 
a ea BE 
ane 8 as ee 


[1 sesame ee Bae len 
(DMA-Controller Terminated 

[252 Aen omen imremmasonsy | | [as 
en 
[ass acme cwmcie SSCL 
[254 BURST relemsdbytieDMAdawtrom Cais | ~ | 30 | as | 


DIRECT MEMORY ACCESS BURST DMA TRANSFER 
(DMaA-Slave Terminated) 
(Default Cycle, 200 ns) 


1255 = -BURST released by the DMA slave from the last 1/O 
cycle status active (default cycle only) 


t255A -BURST released by the DMA slave from I/O address 
valid for the last I/O cycle (default cycle ouly) 
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82C614 AC Characteristics (Ta=0°C to 70°C; Vec=5V +5%; CL=75pF) 


MicroChannel Bus Cycles (Slave Cycles) continued . 


DIRECT MEMORY ACCESS BURST DMA TRANSFER Units 

(DMA-Siave Terminated) 

(Synchronous-Extended Cycle, 300 ns) 

ball lal ll 
“CMD active (extended cycles only) 


a 


DIRECT MEMORY ACCESS BURST DMA TRANSFER Units 
(DMA-Slave Terminated) 
(Asynchronous-Extended Cycle, > 300 ns) 


== wnat bol Na 
[56 ansTinivn ODimin ——S*=C=“*‘irSSC Cd 


[SveTEM cONIGURATION GGUS _——~S—*: Cin | Ms] 


[atk owriowen ——=—SSCS*~=~*~—~‘ SO -  s 
a 
[2S Ani Duinadneniim coamDrem | | @ [as | 
[OM Raidarniiometomcmonmeie | - | o | as 
a 


CDCHRDY inactive from ~-CDSETUP active and status active 


(45 | os 
ai oprewininte Ceram temnae| | S| a 
[1266 Adsper Dalim niingedgeotcuneser | =| | S| 
Q66A AdapierIDaccastrom taingcigeotcemeser | 1 | - | ms | 
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820614 AC Characteristics (Ta =0°C to 70°C; Voc=SV 45%; C.=75pF) 


MicroChannel Bus Cycles (Slave Cycles) continued 


[DAA PARA CHECEING AD) GUS | in| Mae] tae 
[290 Sram cman emo [0 | wo [ws 
ee 
[a0 Sea aint OOain ocemaniosy —| 0 | - | as 
[ak DeARR ani OCR wie Gomocemaeray | - | 0 | as 
ee 
ee 
[ass Deancienaton cranes «dt | ps 


[ANNE CRICK TIMING COmPNULRCRCS) | Mim] war] Unie 
[00 ccrinimomain Ci 
LN 
[BoP —cickasivine maton | o | | as | 
[sot -ccraatinin omic Site fw fs 


| CHANNEL-CHECK TIMING (EXTENDED CYCLES) | Min | Max} Units _ 

a 
(async-extended and streaming data cycles) 

Bis cick OOnneweanion [0 | wo] Ss _| 


3020s -CHICK active from CDOCHRDY active 
(async-extended and streaming data cycles) 
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82C614 AC Characteristics (Ta =0°C to 70°C; Vec=5V +5%; CL=75pF) 


ee es 
[Sa commana SC ST 
SOA cmnintmmmice Cts fs 


ee ae ee ed 
[0 oneamem C=“ 
[ss aoreintomamecis ——SSC~=“‘iC CL! Cs 
[50s aoiniewis ———SSCSCSC~“~*~“‘—s Cs 
[S01 seawtstten abt —SSCSC~id | 


t508 Address, M/-I0, -REFRESH, -BHE and MADE24 hold from ce oe 
-ADL inactive 

t509 Address, M/-IO, -REFRESH, -BHE and MADE24 hold from ae | 
“CMD active 


0 emi own ——SSs™C—*~—“‘idr TS 
[Sit amaweanine Sid wf | 
[sk ammo come Siw [= | 
[Si cooteniniansiernnanaow [- | = [as 
[SER onan ainte nie reeisomss | - [| as 
514 -CDSFDBK active from Address Bus and M/-IO valid | - | o | ss | 
[Suk arn nin ton er nwesomss | - | 00 | os 
[Sis cmaicimamene Cid Ts 
[sis ommewen SC 


74  MicroChannel Bus Cycles (Master Cycles) 


BASIC TRANSFER DEFAULT CYCLES 
(200 ns Minimum) 
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82C614 AC Characteristics (Ta=0°C to 70°C; Vec=5V 45%; CL=75pF) 


MicroChannel Bus Cycles (Master Cycles) continued 


Sets iaatmy Acute | | oa 
(200 ns Minimum) 

[Si Wiermemeoome it) | |_| 
ae 


ogame | Les 
(valid only when £202 less than 65nS) 

[Si _tnivaniimawae it Pa fe 
[Sti sai daiiem own «da | [as | 
ee 
[SS omniomeamnm «tw | | as 
[SBA o@miomcwem +p wo | | s 
[Sas ownceomnwie ito | [os _ 
rr Oe 
[S25 Neemscien cumini «dt = Lm fs | 


Oe oe) 
CYCLES (300 ns Minimam) 

[SA omrawan SCS~<~‘“RCOYCd SY 
ee 
[SR coRDETNnchcton Adena «|| wo | os 


cease | 8 |e | 

inactive (valid only when (201 greater than 300S) 

[oR eeemaecaes oe | 8 |! | 
inactive (valid only when (201 greater than 30nS) 

[Se _oomoram one +f e |» fs _| 

a 

[SD iain ener fo [aw [ as 

[ss coompracieneccnorman fe [ass _ 
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82C614 AC Characteristics (Ta =0°C to 70°C; Vec=5V +596; Ci =75pF) 


MicroChannel Bus Cycles (Master Cycles) continued 


sari az! al lel 

CYCLES (> 300 ns Minimum) 

[Sisk owniwa CT OC 

[526 coamDYictonsdieatenss | - | | ws 

} t526R CHRDYRTNinactive from Address Busvaid = CHRDYRTN inactive from Address Bus valid } t526R CHRDYRTNincivefrom Address Boswaid =| = | 80 | S| 

i screamer [* [= [= 
eae ee eae 

[<™ Sewemtaesm oP | | 
inactive (rad only whea O01 greater than 30sS) 

[1529S Read Datatromsdavevalidfrom CDCHRDY aie | = | 60 | aS 

|1529M ReadDetvald to masterfomCHRDYRTNacive | - | 60 | mS | 


[Sk c@mintmcmornm ——+| | - | as 
[S85 oamoraictmcaunvece fo [ssf 
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PRELIMINARY 82614 Data Sheet 
820614 AC Characteristics (Ta =0°C to 70°C; Voc=SV +5%; CL=75pF) 


MicroChannel Bus Cycles (Master Cycles} continued 
(DMA SLAVE) 
42. inacti 
42B -PREEMPT active from inactY 
= 
543 . a ° 


Min 


~~ 
| F 


PREEMPT inactive from ARB/-GNT in the -GNT state 


channel after the inactive 


(DMA SLAVE) 


rary 


t543C DMA controller delay 
t543D Status inactive from ARB/-GNT in the -GNT state 


pa 
WN 
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820614 AC Characteristics (Ta = 0°C to 70°C; Vec=5V +5%; C.=75PF) 


MicroChannel Bus Cycles (Master Cycles) continued 
DIRECT MEMORY ACCESS SINGLE DMA TRANSFER 
(DMA-Controller Controlled) 
lad alimemescaelll Salli Ell 
-CMD active 
ball — aaa Ed ol 
status active 


ee ee 
[SSD acm o@imcmomsrmen | is |- | as 
[SS achitiee omen ————SSCSCi = fs 


DIRECT MEMORY ares BURST DMA TRANSFER Units 
(DMA-Controlier Terminat 


[St tempo comin amrinmscay | |- [Ss __ 
a SN 
a 
[SS aunt niiyeeonnamim scm | - [5 [as 


DIRECT MEMORY ACCESS BURST DMA TRANSFER 
(DMA-Slave Terminated) 
(Default Cycle, 200 ns) 
-BURST released by the DMA slave from the last 1/O 
rane at ea oe bd aa 


t555A -BURST released by the DMA stave from 1/O address 
valid for the last I/O cycle (default cycle only) 
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PRELIMINARY 82C614 Data Sheet 
820614 AC Characteristics (Ta =0°C to 70°C; Vec=5V +5%; CL=75pF) 


MicroChannel Bus Cycles (Master Cycles) continued 


DIRECT MEMORY ACCESS BURST DMA TRANSFER 
ci tiabe at recs 
chronous-Extended Cycle, 300 ns) 
t555B -BURST sewed bythe DAA se frm the lt 1/0 fee a 
-~CMD active (extended cycles only 


[S55 auernin omni | | 


DIRECT MEMORY ACCESS BURST DMA TRANSFER 
(DMA-Slave Terminated) 
(Asynchronous-Extended Cycle, > 300 ns) in ba ae 
tS5SX -BURST released by the DMA slave before COCHRDY active 
(asynchronous-exterded cycles only) 


[$856 Bunsrinuciwto-cuDimeie | 35 | | os 


[SYSTEM CONMIGURATIONGYGIRS «Mn |e] a | 
[Sica ampiewan ——SSSSCS~S~w ds 
[S20 antonio ama Si =| wo 
[5295 Andante oomOv || fas 
[SM Radienaivaenecmovenace | - | | 
[S60 cmasreinniewan ———SSS* | as 
[S61 -coeerursiemanuie SC«d S| 
[Se -coeerorinuton iim SCS | 
[5 ceerorinim-awaie Si TL 
[56 -connicintn comme Cit 
ee ee 
[SSA cmb inten coerce dence] | 25 | as 
[S66 Ape Dnitionnineamacmeser | - [1 [s 
[Ssh Ain Demiearincipwcmenr [i _|- | as_| 


Rh I I LTA I TTS RS TSE SE I RF EE SEE TLS, SI PT TEE 
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&2C614 Data Sheet PRELIMINARY 
82C614 AC Characteristics (Ta =0°C to 70°C; Voc=SV +59; Ci=75pF) 


MicroChannel Bus Cycles (Master Cycles) continued 


[SrmMNG DATA Tenens ————SSSCSC~*dCn || 
[st amie oomm —~ifo fo |e 
[Sh anepmiaonniion samara |o | o | as | 


t570A -SDR(0,1) and -MSDR valid from -ADL active (masters only, ea 
for deferred cycle use) 
-~SDR(0,1) and -MSDR inactive from last -SDSTROBE fall 
(slave terminated cycle) 
t571LA — -SO, -S1 inactive from last -SDSTROBE fall (master 
terminated cycle) 
t571B -SDR(0,1) and -MSDR inactive from -SO, -S1 inactive 
(master terminated, slave ready) 
t572  -SDR(0,1) and -MSDR tri-state from ~CMD inactive 
(master-terminated cycle) 


[55 smomnoma +t. |w|s 
[SBA somomanecanmmae |e [- [as 
a 
Sik oo minima cormonm | wf - | as | 


ial — anata OR Sil lal 
ar 
ns ee ee 
ene ae ae 
[Sea nesnsimnsiomcamoram fo [- |= _ 
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PRELIMINARY 820614 Data Sheet 
820614 AC Characteristics (Ta =0°C to 70°C; Voc=5V +5%; CL=75pF) 


MicroChannel Bus Cycles (M ‘er Cycles) continued 


| min | Max] Gates | 
[sm somone dO 
[SHA -omimaieioane-soomonsat «| wo] | 
[as mommoee CT ST OS 
[Sisk sermons CT ST 
SS ono ome «| |- | os | 
[56 Setbatitemoomonent | - | |S 
[16k cocmorenteormonen |} | as | 
tS76B CHRDYRTN valid from -SDSTROBE fall | 3 | 45 | 

[S77 smtp mecocmnviedien sosmoscar | 1 [- | os _| 
[STA Wintec cme | | | st 
[STB Retimnodton- cummed 
[78 Reni beatae sosmonsen ss | aS 
[STA Rake Danrblte comin |S | | 


cr ya Pt te Se SSS 
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820614 AC Characteristics (Ta =0°C to 70°C; Vec=5V 45%; CL=75pF) 


MicroChannel Bus Cycles (Master Cycles) continued 


Ponta Pane GHecRING oma) crcuEs | Mam | Max] a 
ee 
in awaoen aoa meeetcy [eo | ws 
i aaa enemas To i ta 
Cl ee 
1591 -DPAREN inactive from -CMD inactive fo | 40 | os | 
a a 
a 


[ATA PARY CHRCGNG WRT) Cwm ———~(| a] Mex] | 

ee 

a 

[96 -aminteemictee PS | os 
20 


[Parkraner cance oar Greuss [oan ar] tate 


SSS SU SPP eM Na 
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PRELIMINARY $2C614 Data Sheet 
820614 AC Characteristics (Ta=0°C to 70°C; Vec=5V +5%; CL=75pF) 


MicroChannel Bus Cyc's (Master Cycles) continued 


[CANNEL CER DENG ORAL CKCES | bn | wx] vale | 
ee 
a 
it —ccrninte oman [0 | 5 | as 
[i cicremtimownen ite fw [os 


[ANE CHECK TRANG GORTENDED CvCURD | Wam| Mar] Unie | 


699 -CHCK active from -CMD active 
(async-extended and streaming data cycles) 


ee 


t602  -~CHCK active from CDCHRDY active 
(async-extended and streaming data cycles) 


GEANEL-GHCK TIMING GTREAMAING DATA READ)| in | Wax] Cais 
[os -ciceacietontesosmonsace «df= | as 


| CHANNEL-CHECK TIMING (STREAMING DATA WRITE) Min | Max| Units | 
[1604 ChiCK acvetrom Comics | =| 40 | os 
[$605 -CHCK datbiediom-DPARENinacive | | 40, | nS 


a ee 
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PRELIMINARY 
8.0 TIMING DIAGRAMS 
t188 ¢185 e122 
ALE | 
-MEMR 
e201 e107 
ADS-15 A___PooREBS A peata F—{ _aooress 
TP lial a SO e199 
“c8n EES ISEAA RES 
-BHE J Seay 


e118 eL2t 
-~DACKn ~ nae es APE a aan ee a] 


6.1 LOCAL BUS READ CYCLE 


+1908 e185 -  -fees22 
ALE os 
-Iow/ oe 
_—MEMW 

ti@L 2115 
flelaotaty (—nooneds-X| warre onva_ | _—+Y 
:cunenesezo! L_fooregs L__warte [para 
ooae ts ee | 
—BHE Ve cae sa 


138 e224 
-~DACKn \ ae a a ee TT eT =a 


8.2 LOCAL BUS WRITE CYCLE 
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82C614 Data Sheet 


ALE 
-—-MEMR 


-INITROM 


ADD.ADT 


AD1-—-6 j ROM ADDR 


AD8—-12 


ROM ADORESS 


AD1i3-15 


868.3 LOCAL BUS INIT ROM TIMING 
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a a ee ee 


4138 8231 


-COMMAND 


READY 

— oS 
AD@-15 ; = 
(READ) 


&.4 LOCAL BUS READY TIMING 


DREGn , Saree 
oe (I sce: 
DREGn ’ 


(MODE 3) eect EGRERREN Tema 
e143 t1462 2143 
—-DACKn 
£143 
-~COMMAND 


| ae ~—= 
-Tc 


& 5 LOCAL BUS DREG TIMING 
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PRELIMINARY 82C614 Data Sheet 


Appendix A 

m 820614 Block Diagram 

82C614 Bus Master/Suggested Logic Symbol 
82C614 Application Example 

160 Pin PFP Pinout Diagram 

160 Pin PFP Physical Dimension Diagram 
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62C6i14 BUS MASTER MicereCHIP 


Curenman 
hedoe 


# 


sora 


BaHhney 
wheat od mad 


rts 


iF ia ia 


SUGGESTED LOGIC SYMBOL 
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TOP VIEW 
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Ad 


a El gene pe ne ae see i = 

Lead Pitch Tee | MEE ERS SS ee 

0.65 (0.0256) 3 r — = 
¢ ) 


- 


160-Pin 
Piastic Flat Pack 


LABORED 


32.4 (1.276) 


Wi 


MAA 


PURO 


Clesrance 

0.000 _(0.000) 
0.600 (0.024) 

; Jp as Be 


Seating Plane 42 (0.165) 


! 
r 
‘ 


0.7 (1.209) 
Hr atatsy 


Note 1: Package Body Size = 28 +0.2/-0.4 (1.102 +0.008/-0.016) (wire) 
Package Body Size = 28 40.2 (1.102 20.008) (All Other Package Vendors) 

Note 2: Lead Length = 0.6 40.3 (0.024 40.012) (Package Vendor = Seiko) 
Lead Length = 0.7 40.2 (0.028 £0.008) (Psckage Vendor = Yamaha) 

Lead Length = 0.8 40.2 (0.031 +0.008) (All Other Package Vendors) 


2 2m Chaps aod Tothneicleges, Inc. 
CHIPS ere 


160 Pin Plastic Flat Package (Square) 
DOCUMENT NO: MFG40C001 


= eee 
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